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E
O

F
C

O
N

T
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N
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S

1.0
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T
R

O
D

U
C

T
IO

N
1-1

1.1
P
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O
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1-1
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S
iteB
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1.3
R
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O
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2.0
S
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P
E
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D
raft

S
upplem

ental
R

em
edial

Investigation
R

ep
o
rt

F
o
rm

er
M

ag
n
a

M
etals

S
ite

1.0
IN

T
R

O
D

U
C

T
IO

N

P
resented

herein
is

the
Supplem

ental
R

em
edial

Investigation
(R

I)
R

eport
for

the
M

agna
M

etals
Site,

T
ow

n
o
f

C
ortlandt,

N
ew

Y
ork,

prepared
pursuant

to
the

N
ew

Y
ork

State
D

epartm
ent

o
f

E
nvironm

ental
C

onservation
(N

Y
$D

E
C

)-approved
Final

S
upplem

ental
R

em
edial

InvestigationlF
easibility

Study
(R

I/FS)
W

ork
Plan

A
ddendum

.
T

his
docum

ent
has

been
prepared

by
T

etra
T

ech
FW

,
Inc.

(form
erly

Foster
W

heeler
E

nvironm
ental

C
orporation)

as
an

addendum
to

the
N

ovem
ber

1998
D

raft
R

em
edial

InvestigationlF
easibility

Study
R

eport
for

the
M

agna
M

etals
Site

prepared
by

F
oster

W
heeler

E
nvironm

ental
C

orporation.

1.1
P

U
R

P
O

S
E

A
N

D
O

B
JE

C
T

IV
E

T
he

purpose
of

the
Supplem

ental
R

IJFS
w

as
to

address
N

Y
SD

E
C

com
m

ents
on

the
D

raft
R

I/F
S

R
eport.

A
Supplem

ental
W

ork
Plan

w
as

subm
itted

and
approved

by
N

Y
S

D
E

C
in

M
arch

2003.
T

he
objective

of
the

Supplem
ental

R
l/FS

w
as

to
perform

horizontal
and

vertical
delineation

o
f

the
soil

and
groundw

ater
contam

ination
in

the
potential

source
area

of the
site,

the
leach

pit
area.

1.2
S

IT
E

B
A

C
K

G
R

O
U

N
D

Site
background

inform
ation

is
presented

in
the

N
ovem

ber
1998

D
raft

R
I/FS

R
eport.

1.3
R

E
P

O
R

T
O

R
G

A
N

IZ
A

T
IO

N

T
he

organization
ofthe

Supplem
ental

R
I

R
eport

presented
herein

is
as

follow
s:

Section
1.0,

Introduction,
describes

the
purpose,

objectives,
and

organization
of

the
Supplem

ental
R

I
R

eport.

Section
2.0,

Scope
of

Investigation,
presents

the
specific

activities
perform

ed
as

part
o
f

the
field

investigation.
D

escriptions
of

the
sam

pling
procedures,

installation
procedures,

and
surveying

techniques
are

provided.
T

he
chem

ical
sam

pling
program

is
outlined,

w
ith

the
sam

pling
locations,

sam
ple

types
and

analytical
param

eters
described.

Section
3.0,

Physical
R

esults
of

Investigation,
describes

the
physical

characteristics
o
f

the
site

area,
including

topography,
surface

and
groundw

ater
hydrology,

and
geology.

Section
4.0,

N
ature

and
E

xtent
o
f

C
ontam

ination,
sum

m
arizes

the
analytical

results
o
f

the
sam

pling
investigation

perform
ed

at
the

site.
T

he
type

and
concentration

of
the

detected
constituents

are
described

for
each

m
atrix

sam
pled.

Section
5.0,

Sum
m

ary
of

F
ish

and
W

ildlife
Investigation

A
ssessm

ent,
presents

a
brief

synopsis
of the

findings
from

sedim
ent

and
toxicological

sam
ple

analyses.
-1

A
ugust

2004
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raft
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o
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F
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M
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M

etals
S

ite

S
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6.0,
Sum

m
ary

and
C

onclusions,
presents

a
sum

m
ary

ofthe
m

ajor
points

and
conclusions

o
fthe

Supplem
ental

R
I

R
eport.
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D
raft

S
upplem

ental
R

em
edial

Investigation
R

ep
o
rt

F
o
rm

er
M

agna
M

etals
S

ite
2.0

S
C

O
P

E
O

F
IN

V
E

S
T

IG
A

T
IO

N

P
ursuant

to
the

final
Supplem

ental
R

em
edial

Investigation/F
easibility

Study
(R

IJFS)
W

ork
P

lan
A

ddendum
approved

by
the

N
ew

Y
ork

State
D

epartm
ent

of
E

nvironm
ental

C
onservation

(N
Y

SD
E

C
),

additional
field

activities
w

ere
perform

ed
at

the
form

er
M

agna
M

etals
Site

located
in

C
ortlandt,

N
ew

Y
ork

from
the

sum
m

er
of

2003
through

spring
2004.

T
his

section
describes

the
tasks

perform
ed

during
the

supplem
ental

field
investigation

program
,

along
w

ith
the

associated
m

ethods
and

procedures
thatw

ere
utilized.

2.1
A

D
D

IT
IoN

A
L

L
E

A
C

H
P

IT
L

O
C

A
T

IO
N

S
U

R
V

E
Y

H
istorical

docum
entation,

contained
in

N
Y

SD
E

C
flies,

show
that

tw
o

septic
tanks

and
up

to
nine

drainage
structures

existed
on

the
M

agna
M

etals
site

at
one

tim
e

(A
ppendix

A
).

Prior
to

the
com

m
encem

ent
of

fieldw
ork

during
the

sum
m

er
of

2003,
T

etra
T

ech
FW

(T
tFW

),
form

erly
foster

W
heeler

E
nvironm

ental
C

orporation,
had

positively
identified

a
total

of
seven

pits/tanks.
T

he
site

plan
w

ith
pit

locations
is

presented
in

figure
2-1.

Five
of

the
know

n
pit

structures
(historically

identified
as

Pits
B

,
C

,
D

,
E

and
F

—
see

T
able

2-1)
are

of
a

concrete
cinderblock

construction
and

w
ere

apparently
used

for
leaching

solids
from

the
electroplating

process
w

ater.
T

he
sixth

structure
(Pit

G
,

T
able

2-1)
is

a
concrete

tank
w

ith
internal

baffles
believed

to
increase

the
w

ater
flow

through
the

tank
and

prom
ote

settling
of

solids.
T

his
tank,

located
off

the
northw

est
corner

of
the

M
agna

M
etals

building,
w

as
apparently

fed
from

drains
in

the
building.

T
he

seventh
know

n
structure

(Pit
A

,
T

able
2-i)

is
a

concrete
tank

that
appears

to
be

a
septic

system
distribution

or
storage

tank
that

m
ay

receive
liquids

from
a

sum
p

in
the

southw
est

corner
of

the
M

agna
M

etals
building.

Pits
A

and
G

,
hereafter

referred
to

as
septic

tank
(ST

)-01
and

leach
pit

(L
P

)-0l,
respectively,

appear
to

be
the

first
tanks

in
the

series
of

settling
tanks/leach

pits
atthe

site
(figure

2-2).

D
uring

the
Supplem

ental
R

I,
a

m
ore

com
plete

effort,
described

in
Sections

2.2.1
and

2.2.2,
w

as
m

ade
to

determ
ine

the
locations

and
condition

of
additional

underground
structures.

2.1.1
G

eophysical
S

urvey

In
effort

to
locate

additional
pits

located
at

the
M

agna
M

etals
site,

T
tF

W
retained

H
ager-R

ichter
G

eoscience,
Inc.

(H
ager-R

ichter)
to

perform
a

geophysical
survey

of
the

area
in

w
hich

the
undiscovered

leach
pits

w
ere

thought
to

be.
Prior

to
perform

ing
the

geophysical
survey,

field
reconnaissance

and
brush

clearing
activities

w
ere

perform
ed

during
July

and
A

ugust
of

2003.
T

hese
efforts

resulted
in

the
discovery

of
tw

o
additional

leach
pits

(L
P-09

and
LP-O

A
on

fig
u
re

2-1).
B

oth
leach

pits
are

of
prefabricated

concrete
construction

w
ith

side-w
alls

perforated
by

approxim
ately

1-inch
diam

eter
holes.

T
he

pits
appear

to
have

gravel
bottom

s
and

gravel
packing

around
the

tank
sides

to
facilitate

the
filtration

ofw
ater

aw
ay

from
the

pits.
O

ne
inlet

pipe
enters

and
one

outlet
pipe

exits
leach

pit
L

P-O
A

.
L

P-09
contains

only
an

inlet
pipe

and
therefore

appears
to

be
the

term
inus

ofthe
leach

pit
series.

O
n

A
ugust

4th
and

2003
H

ager-R
ichter

conducted
field

operations
of

the
geophysical

survey.
B

ased
on

the
historical

docum
ents,

an
area

north
of

the
know

n
pits,

approxim
ately

30
feet

by
165

feet
in

size,
w

as
identified

for
geophysical

survey.
O

n
M

arch
29t

and
3
0
th

2004
G

E
O

D
C

orp.
surveyed

the
corners

o
f

the
area

surveyed
by

H
ager-R

ichter.
T

he
area

surveyed
is

presented
on

figure
2-1.

2-1
A

ugust
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D
raft

S
upplem

ental
R

em
edial

Investigation
R

ep
o
rt

F
o
rm

er
M

agna
M

etals
S

ite

T
w

o
geophysical

m
ethods;

electrom
agnetic

terrain
conductivity

(E
M

)
and

ground
penetrating

radar
(G

PR
)

w
ere

used
to

conduct
the

survey.
E

M
data

w
as

collected
at

approxim
ately

tw
o-foot

intervals
along

parallel
lines

spaced
approxim

ately
2.5

feet
apart.

G
PR

data
w

as
also

collected
along

parallel
lines

spaced
no

greater
than

2.5
feet

apart
to

aid
in

the
identification

of
subsurface

anom
alies.

B
ased

on
the

results
of

the
geophysical

survey,
six

relatively
large,

flat-topped
subsurface

anom
olies

w
ere

detected.
T

he
size

and
shape

o
f

these
targets

w
ere

determ
ined

to
be

consistent
w

ith
potential

leachlseptic
pits.

A
dditionally,

som
e

sm
aller

flat
reflectors

that
could

represent
sm

aller
leachlseptic

pits
and

general
areas

o
f

buried
m

etal
and

apparent
conductive

anom
alies

w
ere

detected
(see

H
ager-R

ichter
report,

A
ppendix

B
,

Figure
5).

A
com

plete
report

of
H

ager-
R

ichter’s
findings,

subm
itted

to
T

tFW
on

A
ugust

18,
2003,

is
provided

as
A

ppendix
B

.

B
ased

on
the

results
ofthe

geophysical
survey,

locations
of potential

leachlseptic
structures

w
ere

m
arked

in
the

field
w

ith
flags

by
H

ager-R
ichter

personnel.
A

photograph
of the

geophysical
area

w
ith

flagged
targets

is
provided

as
photo

I
in

A
ppendix

C
of this

report.

2.1.2
L

each
P

it
E

xcavation

O
perations

to
find

and
excavate

additional
leach

pits
w

ere
conducted

from
A

ugust
through

O
ctober

2003.
A

total
of

thirteen
leach

pits/septic
tanks

w
ere

identified
by

the
end

of
the

excavation
activities.

T
he

results
of

the
excavation

w
ork

are
described

below
.

P
hotographs

docum
enting

the
findings

are
presented

in
A

ppendix
C

.

O
n

A
ugust

1
1th

and
2

5
th

2003,
T

tFW
personnel

hand
excavated

targets
identified

by
H

ager-
R

ichter.
T

he
targets

w
ere

excavated
to

depths
ranging

from
1.5

to
2.5

feetbelow
ground

surface
(bgs).

T
his

effort
did

notresult
in

the
discovery

of
any

additional
pits.

A
fter

excavation
of

targets,
T

tFW
personnel

began
excavations

tracing
pipes

connecting
know

n
leach

pits.
B

y
tracing

the
pipes,

three
additional

leach
pits

(L
P-06,

L
P-07,

and
L

P-08)
w

ere
discovered

(photos
2

—
4

in
A

ppendix
C

).
T

hese
three

leach
pits

are
of

prefabricated
concrete

construction
sim

ilar
to

leach
pits

LP-O
A

and
L

P-09.

T
he

pipes
traced

off
of

the
know

n
leach

pits
w

ere
perforated

and
of

PV
C

or
com

posite
plastic

construction.
A

photograph
displaying

the
type

of
inter

connecting
pipes

is
provided

as
photo

5
in

A
ppendix

C
.

U
sing

polyethylene
tubing

fed
through

the
pipes

observed
to

enter/exit
leach

pits,
T

tF
W

confirm
ed

that
leach

pits
L

P-04,
L

P-06
through

L
P-09

and
L

P-O
A

are
directly

connected,
w

ith
no

pits
believed

to
be

in-betw
een

these
pits

(F
igure

2-2).
T

his
m

ethod
w

as
also

used
to

confirm
a

connection
betw

een
leach

pits
L

P-02
through

L
P-05

(figure
2-2).

Several
attem

pts
w

ere
m

ade
to

verify
a

connection
betw

een
ST

-02
and

L
P-02.

E
ach

attem
pt

failed
as

the
tubing

appeared
to

encounter
an

obstruction
approxim

ately
25

feet
to

the
north

of
ST

-02.
B

ased
on

historic
draw

ings,
this

obstruction
m

ay
be

another
leach

pit.

2-2
A
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M
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ite
A

pipe
leading

from
leach

pit
L

P-05
w

as
excavated

on
A

ugust
26,

2003.
T

he
effo

rt
w

as
term

inated
approxim

ately
7

ft
north

of
the

leach
pit

opening
at

4
feet

bgs,
the

greatest
depth

that
could

be
reached

by
hand

digging
m

ethods.

O
n

O
ctober

9
th

and
1
0
th

2003,
w

ith
the

use
of

a
B

obcat
M

odel
325

M
ini-excavator,

the
pipe

leading
to

the
north

from
leach

pit
L

P-05
w

as
further

traced
and

another
leach

pit
(L

P
-06A

)
w

as
uncovered

(photo
6

in
A

ppendix
C

).
L

each
pit

L
P-06A

,
is

of
concrete

cinderblock
construction,

sim
ilar

to
pits

L
P-02

through
L

P-05
(T

able
2-1),

and
contains

one
inlet

pipe
on

the
southern

w
all

and
one

pipe
exiting

the
pit

on
the

northern
side.

T
he

exiting
pipe

has
been

blocked
and

apparently
sealed

off
using

a
tarred

tin
coffee

can
(photo

7
in

A
ppendix

C
).

U
tilizing

polyethylene
tubing,

it
w

as
determ

ined
that

leach
pit

L
P-06A

is
connected

to
leach

pit
L

P-05.
T

he
pipe

leading
north

from
o

f
leach

pit
L

P-06A
w

as
traced

approxim
ately

11
feet

north
o

f
the

leach
pit

and
to

a
depth

of
approxim

ately
7.5

feet
bgs,

the
m

axim
um

depth
able

to
be

reached
w

ith
the

m
ini-excavator.

T
he

pipe
appeared

to
continue

to
the

north,
but

could
not

be
follow

ed
further

w
ith

the
available

equipm
ent.

T
he

m
ini-excavator

w
as

also
used

to
excavate

the
rem

aining
targets

identified
by

H
ager-R

ichter
during

the
geophysical

survey.
five

targets
that

appeared
to

be
inline

w
ith

the
pipe

leading
north

from
leach

pit
L

P-06A
w

ere
excavated

to
depths

ranging
from

approxim
ately

2.8
to

4
feet

bgs.
T

he
excavation

of these
targets

did
notresult

in
discovery

or
any

additional
pits.

T
en

of
the

thirteen
leach

pits
w

ere
observed

to
contain

sludge
cake.

T
he

sludge
cake

in
pits

S
I

02,
L

P-02,
L

P-03
and

L
P-05,

w
hich

had
been

left
open

to
the

elem
ents,

w
as

m
oist.

Sludge
cake

in
pits

L
P-06A

,
L

P-07,
L

P-08,
L

P-09
and

L
P-O

A
,

w
hich

had
been

covered
until

discovery
during

the
Supplem

ental
R

I,
w

ere
desiccated.

T
he

desiccated
sludge

cake
in

L
P-06

is
show

n
in

photo
7

o
f

A
ppendix

C
.

T
able

2-1
identifies

the
approxim

ate
thickness

o
f

sludge
cake

observed
in

each
leach

pit/septic
tank.

2.1.3
L

each
P

it
and

R
efuse

A
rea

S
am

pling

Sam
pling

of
the

leach
pits/septic

tanks
took

place
on

July
3
0
th

A
u

g
u

st
2
6
th

S
eptem

ber
5
th

and
O

ctober
1
0
th

2003.
E

leven
pits

w
ere

sam
pled:

L
P-02,

L
P-03,

L
P-05,

L
P-06,

L
P-06A

,
L

P-07,
L

P-08,
L

P-09,
LP-O

A
,

ST
-01

and
ST

-02.
Sam

ples
w

ere
collected

using
decontam

inated
stainless-steel

hand-augers,
bow

ls,
and

spoons.
D

etails
of

the
decontam

ination
procedure

that
w

as
em

ployed
can

be
found

in
the

R
I/FS

W
ork

Plan
subm

itted
to

the
N

Y
S

D
E

C
by

fo
ster

W
heeler

E
nvironm

ental
in

A
ugust

1995.

W
hen

possible,
tw

o
sam

ples
w

ere
collected

from
each

pit,
one

ofthe
sludge-cake

m
aterials

and
a

second
of

the
soil

im
m

ediately
below

the
sludge-cake.

T
he

sludge-cake
m

aterials
contained

fine
lam

inations
of

a
variety

of
colors

including
greens,

grays,
m

aroons,
pinks,

brow
ns,

yellow
s

and
blues

(photo
8

in
A

ppendix
C

).
T

he
southern

septic
tank

(ST
-O

l)
had

an
apparent

concrete
bottom

,
and

therefore
only

a
sludge

sam
ple

w
as

collected
from

this
pit.

Pits
L

P-O
A

and
L

P-09
contained

only
trace

am
ounts

o
f

sludge
above

the
soil.

A
s

such,
only

one
sam

ple
w

as
collected

from
each

o
f

these
pits.

T
he

sam
ples

collected
from

leach
pits

L
P-O

A
and

L
P-09

w
ere

a
com

bination
of

soil
and

the
overlying

sludge
cake.

2-3
A
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A

total
o
f

nineteen
sam

ples
and

tw
o

duplicate
sam

ples
w

ere
collected

and
analyzed

for
T

arget
C

om
pound

L
ist

(T
C

L
)

volatile
organic

com
pounds

(V
O

C
s),

T
C

L
sem

i-volatile
organic

com
pounds

($V
O

C
s),

T
C

L
pesticides

and
polychiorinated

biphenyls
(PC

B
s),

T
arget

A
nalyte

L
ist

(T
A

L
)

m
etals,

cyanide
and

total
organic

carbon
(T

O
C

).
Sludge

m
aterials,

w
hen

present,
w

ere
described

and
soils

w
ere

classified
according

to
the

U
nified

Soil
C

lassification
S

ystem
(U

$C
S

).

N
o

sam
ple

w
as

collected
from

L
P-01

as
the

pit
has

and
apparent

concrete/solid
bottom

w
ith

no
sludge

present.
L

each
pit

L
P-04

could
not

be
sam

pled
as

this
pit

has
been

filled
w

ith
asphalt

pieces,
glass

bottles
and

other
debris.

O
ne

sam
ple

w
as

collected
from

2.5
to

3.0
feet

bgs
in

the
apparentrefuse

area
located

north
o
f

the
form

er
M

agna
M

etals
building

(soil
boring

R
A

on
figure

2-1).
A

decontam
inated

stainless
steel

hand
auger,

bow
l

and
spoon

w
ere

used
to

collect
the

sam
ple.

T
he

sam
ple

w
as

analyzed
for

T
C

L
V

O
C

s,T
C

L
SV

O
C

s,T
C

L
pesticides

and
PC

B
s,

T
A

L
m

etals,
cyanide

and
T

O
C

.

2.1.4
L

each
P

it
S

urvey

L
each

pit
locations

w
ere

surveyed
using

a
T

rim
ble

Pro
X

R
S

global
positioning

system
(G

PS).
G

PS
data

w
as

collected
on

february
27,

2004.

2
.2

H
O

M
E

O
W

N
E

R
S

U
R

V
E

Y

O
n

A
ugust

8,
2003,

officials
at

the
C

ortlandt
T

ow
n

H
all

w
ere

contacted
regarding

potential
private

w
ells

in
the

area.
B

ased
on

discussions
w

ith
M

ickey
F

oster
in

the
T

ow
n

W
ater

D
epartm

ent,
it

w
as

concluded
that

all
residents

are
currently

on
tow

n
w

ater.
Som

e
tow

n
residents

still
have

private
w

ells,but
these

properties
are

either
not

in
the

area
ofthe

site.
P

rivate
w

ells
are

upgradient
ofthe

form
er

M
agna

M
etals

property
by

at least
¼

to
Y2

m
ile.

2
.3

G
R

O
U

N
D

W
A

T
E

R
C

O
N

T
A

M
IN

A
T

IO
N

D
E

L
IN

E
A

T
IO

N

F
rom

A
ugust

22
through

Septem
ber

3,
2003,

five
additional

m
onitoring

w
ells

(three
overburden

and
tw

o
bedrock)

w
ere

installed
by

B
&

B
D

rilling
of

N
etcong,

N
ew

Jersey
using

an
H

B
X

-B
-6

1
R

ig.
M

onitoring
w

ell
locations

are
displayed

on
F

igure
2-2.

T
he

w
ells

w
ere

installed
in

an
attem

pt
to

com
plete

delineation
of

groundw
ater

contam
ination

in
the

overburden,
to

determ
ine

if
groundw

ater
in

the
underlying

bedrock
has

been
im

pacted,
and

to
better

define
the

local
groundw

ater
flow

regim
e.

T
w

o
bedrock

m
onitoring

w
ells

w
ere

installed
to

determ
ine

if
the

.contam
ination

in
the

overburden
aquifer

had
m

igrated
to

the
underlying

bedrock
aquifer.

2.3.1
O

verburden
M

onitoring
W

ells

O
n

A
ugust

26
through

28,
2003,

m
onitoring

w
ells

M
W

-O
S,

M
W

-06,
and

M
W

-08
(Figure

2-1)
w

ere
installed

in
the

overburden.
M

onitoring
w

ell
M

W
-05

w
as

installed
upgradient

of
the

leach
pit

area
for

the
collection

ofbackground
groundw

ater
chem

istry
sam

ples.
M

onitoring
w

ell
M

W
-

06
w

as
installed

in
the

leach
pit

area
to

assist
in

defining
the

northerly
extent

of
groundw

ater
contam

ination
detected

in
sam

ples
collected

from
m

onitoring
w

ell
M

W
-04

in
2-4

A
ugust

2004
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M
onitoring

w
ell

M
W

-08
w

as
installed

to
assist

in
delineation

the
horizontal

extent
o

f
groundw

ater
contam

ination
dow

ngradient
of the

leach
pit

area.

O
verburden

m
onitoring

w
ell

borings
w

ere
drilled

w
ith

4
¼

inner-diam
eter

hollow
stem

augers
(H

SA
).

T
he

boreholes
w

ere
com

pleted
as

m
onitoring

w
ells

and
screened

across
the

w
ater

table
using

tw
o-inch

Schedule
40

P
v
c

riser
and

10
slot

Schedule
40,

slotted
v

c
screen.

Sand
packs

w
ere

constructed
w

ith
N

o.
I

silica
sand.

B
oring

logs
and

m
onitoring

w
ell

construction
diagram

s
are

provided
in

A
ppendix

D
.

W
ell

developm
ent

w
as

conducted
by

pum
ping

and
surging

until
the

w
ell

responded
to

w
ater

level
changes

in
the

form
ation

and
produced

clear,
sedim

ent-free
w

ater
to

the
extent

possible.
T

he
w

ells
w

ere
developed

w
ith

a
goal

o
f

producing
w

ater
of

not
m

ore
than

10%
variation

betw
een

successive
field

param
eters.

T
he

follow
ing

data
w

ere
recorded

in
the

field
logbook

as
part

o
fthe

developm
ent procedures:

•
T

he
static

w
ater

level
m

easured
from

the
top

of
the

w
ell

casing
before,

during
and

after
developm

ent
is

com
pleted,

•
T

he
calculated

quantity
o

f w
ater

standing
in

the
w

ell
prior

to
developm

ent,
•

T
he

sounded
depth

of
the

w
ell

before
and

after
developm

ent
to

determ
ine

if
silt

has
accum

ulated
inside

the
w

ell,
•

T
he

physical
character

of
w

ater
rem

oved
including

changes
during

developm
ent

such
as

w
ater

clarity,
color,particulates

and
odor,

•
T

he
pH

,
E

h,
dissolved

oxygen,
and

specific
conductance

of
the

discharge
during

developm
ent

ofthe
w

ell,
•

T
he

type
and

size/capacity
o

fpum
p

used,
•

T
he

surging
technique(s)

used,
•

T
he

quantity
of

fluid/w
ater

rem
oved

and
the

tim
e

for
rem

oval
(both

increm
ental

and
total

values).

M
onitoring

w
ell

developm
ent

data
sheets

are
provided

in
A

ppendix
E.

2.3.2
B

edrock
M

onitoring
W

ells

B
edrock

m
onitoring

w
ells

M
W

-04D
and

M
W

-07
(figure

2-1)
w

ere
installed

on
A

ugust
22

through
Septem

ber
3,

2003.
B

edrock
m

onitoring
w

ell
borings

w
ere

drilled
w

ith
4

¼
H

SA
in

the
overburden

and
a

5
5/8-inch

roller
bit

in
bedrock.

M
W

-04D
w

as
installed

im
m

ediately
adjacent

to
M

W
-04

to
determ

ine
if

contam
ination

of
the

overburden
aquifer

had
m

igrated
into

the
underlying

bedrock
aquifer.

M
W

-07
w

as
installed

approxim
ately

600
feet

in
the

general
dow

ngradient
direction

of
M

W
-04

along
R

osalind
D

rive.
M

W
-07

w
as

initially
planned

as
an

overburden
w

ell
to

assist
in

determ
ining

the
dow

ngradient
edge

of
the

plum
e;

how
ever

bedrock
w

as
encountered

at
2

feet
bgs,

thus
the

w
ell

w
as

com
pleted

as
a

bedrock
w

ell.
B

oring
logs

and
m

onitoring
w

ells
construction

diagram
s

are
provided

in
A

ppendix
D

.

T
he

bedrock
m

onitoring
w

ells
w

ere
developed

follow
ing

the
sam

e
procedures

as
for

the
overburden

m
onitoring

w
ells

(S
ection

2.3.1).
M

onitoring
w

ell
developm

ent
data

sheets
for

the
bedrock

w
ells

are
provided

in
A

ppendix
E.
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G
ro

u
n
d
w

ater
S

am
pling

T
he

groundw
ater

sam
pling

program
w

as
designed

to
provide

additional
inform

ation
for

a
m

ore
precise

understanding
of

overburden
and

bedrock
w

ater
bearing

units
at

the
site,

and
to

further
define

the
presence,

nature
and

extent
o
f

a
contam

ination
plum

e.
O

ne
round

o
f

sam
pling

w
as

perform
ed

on
O

ctober
6

through
8, 2003.

G
roundw

ater
sam

ples
w

ere
collected

from
seven

o
f

the
nine

site
m

onitoring
w

ells
(M

W
-01,

M
W

-02,
M

W
-04,

M
W

-04D
,

M
W

-05,
M

W
-07,

and
M

W
-08)

T
he

collected
sam

ples
w

ere
analyzed

for
T

C
L

V
O

C
s,

T
A

L
m

etals
and

cyanide.

A
ll

w
ells,

except
M

W
-04,

w
ere

sam
pled

using
N

Y
S

D
E

C
-approved

U
SE

PA
L

ow
F

low
S

am
pling

Procedures.
G

roundw
ater

sam
ples

w
ere

collected
using

a
2-inch

stainless
steel

G
m

ndfos
pum

p
w

ith
T

eflon-lined
tubing.

G
rundfos

pum
ps

w
ere

decontam
inated

prior
to

sam
pling

each
w

ell
using

the
follow

ing
procedure:

•
5

m
inute

potable
w

ater
rinse;

•
5

m
inute

A
lconox

and
potable

w
ater

rinse;
•

5
m

inute
distilled

w
ater

rinse;
and

•
Final

flush
w

ith
distilled

w
ater.

Specific
conductance,

pH
,

dissolved
oxygen,

oxidation-reduction
potential,

turbidity
and

tem
perature

w
ere

m
easured

at
the

start
of

purging
operations

and
periodically

(approxim
ately

every
3

m
inutes)

during
purging.

S
tabilization

of
these

param
eters

(pH
:

±
0.1;

conductivity:
±

3%
;

dissolved
oxygen:

±
10%

;
oxidation-reduction

potential:
±

10
m

V
;

turbidity:
>

50
N

T
U

or
±

10%
)

over
three

consecutive
readings

indicated
that

the
groundw

ater
w

ithin
the

w
ell

w
as

at
equilibrium

.
W

ell
purge

data
sheets

are
presented

in
A

ppendix
F.

D
ue

to
a

low
volum

e
of

w
ater

in
M

W
-04,

this
w

ell
w

as
bailed

dry
using

a
1”

diam
eter

T
eflon

bailer
and

then
allow

ed
to

recharge.
O

nce
the

w
ell

had
recharged,

sam
ples

w
ere

collected
using

a
T

eflon
bailer.

D
ue

to
the

sm
all

volum
e

of
w

ater
extracted

from
the

w
ell

during
purging

(approxim
ately

0.25
gallons),

w
ater

quality
m

easurem
ents

w
ere

not
collected.

N
o

sam
ple

could
be

collected
from

m
onitoring

w
ells

M
W

-03
and

M
W

-06.
M

W
-03

w
as

dry
and

M
W

-06
w

as
bailed

but
contained

only
m

ud
and

sedim
ent.

A
s

such,
no

sam
ple

w
as

collected.

2.3.4
M

onitoring
W

ell
S

urvey

G
E

O
D

C
orporation

of
N

ew
foundland,

N
ew

Jersey
surveyed

the
m

onitoring
w

ell
locations.

H
orizontal

control
w

as
referenced

to
the

N
ew

Y
ork

State
Plane

coordinate
system

using
the

N
orth

A
m

erican
D

atum
o
f

1983
(N

A
D

83).
V

ertical
control

w
as

referenced
to

the
N

orth
A

m
erican

V
ertical

D
atum

o
f

1988
(N

A
V

D
88).

T
he

survey
w

as
perform

ed
on

M
arch

2
9
th

and
3
0
th

2004.

2.3.5
G

roundw
ater

L
evel

M
easurem

ents
and

S
urface

W
ater

S
urvey

A
synoptic

round
ofw

ater
levels

w
as

collected
on

M
arch

30,
2004

in
coordination

w
ith

a
survey

o
f

five
surface

w
ater

elevation
locations.

W
ater

levels
w

ere
collected

using
a

$olinst
interface

probe.
G

E
O

D
C

orporation
perform

ed
the

survey
o
f

the
surface

w
ater

elevations.
H

orizontal
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raft

S
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em
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o
rt
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o
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er
M

agna
M

etals
S

ite
control

w
as

referenced
to

the
N

ew
Y

ork
State

Plane
coordinate

system
using

the
N

orth
A

m
erican

D
atum

o
f

1983
(N

A
D

83).
V

ertical
control

w
as

referenced
to

the
N

orth
A

m
erican

V
ertical

D
atum

o
f

1988
(N

A
V

D
88).

T
he

results
of

the
synoptic

round
o

f
w

ater
level

m
easurem

ents
are

displayed
in

T
able

2-2.

2.4
B

U
IL

D
IN

G
IN

T
E

R
IO

R
S

A
M

P
L

IN
G

P
er

the
final

Supplem
ental

R
L/FS

W
ork

Plan,
sam

pling
beneath

the
slab

o
f

the
form

er
M

agna
M

etals
building

w
as

not
perform

ed
because

the
building

not
dem

olished
during

the
course

of
the

field
w

ork.

2
.5

S
U

R
F

A
C

E
S

O
IL

S
A

M
P

L
IN

G

O
n

July
2
9
il

and
3
0
th

2003,
ten

surface
soil

sam
ples

w
ere

collected
from

the
0

to
2-inch

bgs
interval.

T
he

sam
ples

w
ere

collected
using

a
stainless

steel
spoon

and
bow

l
and

w
ere

analyzed
for

T
C

L
V

O
C

s,
T

A
L

m
etals

and
cyanide.

P
rior

to
sam

ple
collection,

the
bow

l
and

spoon
w

ere
decontam

inated
w

ith
the

sam
e

chem
ical

decontam
ination

procedure
described

in
section

2.1.3.
T

he
surface

soil
sam

ple
locations

w
ere

surveyed
using

a
T

rim
ble

Pro
X

R
S

G
PS.

G
PS

data
w

as
collected

on
July

30,
2003

and
February

27,
2004

and
sam

ple
locations

are
presented

on
figure

2-1.

2
.6

S
U

R
F

A
C

E
W

A
T

E
R

A
N

D
S

E
D

IM
E

N
T

S
A

M
P

L
IN

G

T
he

results
o

f
the

previous
investigations

conducted
by

F
oster

W
heeler

E
nvironm

ental
C

orporation
indicated

the
follow

ing:

(1)
Presence

of
ecological

receptors
in

the
habitats

adjacentto
the

M
agna

M
etals

property;
(2)

Presence
ofpotential

site
related

contam
inants

in
these

habitats;
(3)

C
om

plete
exposure

pathw
ays

for
receptors

to
be

exposed
to

the
contam

inants;
and

(4)
T

he
observed

concentrations
o

f
polycyclic

arom
atic

hydrocarbons
(PA

H
s)

and
m

etals
that

exceeded
pertinent

eco-screening
level

values.

T
hese

findings
indicated

that
a

toxic
effectbased

assessm
ent

(Step
IIC

ofthe
FW

IA
process)

w
as

w
arranted

to
collect

site-specific
data

for
assessing

risk
to

ecological
receptors

and
assist

in
rem

edial
decision

m
aking

for
this

Site.

C
oncentrations

of
m

etals
and

PA
H

s
w

ere
found

to
exceed

sedim
ent-screening

level
benchm

arks
in

the
creek

and
pond

basin
areas

dow
nstream

from
the

Site.
Surface

w
ater

sam
ples

collected
from

three
locations

proxim
al

to
form

er
leach

pits
exceeded

background
levels

and
the

N
Y

S
D

E
C

w
ater

quality
criterion

for
C

lass
C

w
aters.

T
hese

exceedances
suggested

that
survival

of
aquatic

life
m

ay
be

im
pacted

by
local

sources
or

discharges
of contam

inants
from

the
site.

A
s

required
by

N
Y

SD
E

C
regulations,

investigations
w

ere
conducted

to
determ

ine
w

hat
effects

(if
any)

w
ere

being
m

anifested
in

the
aquatic

habitats
present.

A
site-specific

biological/chem
ical

study
w

as
perform

ed
to

reduce
inherent

uncertainties
applied

in
the

Step
JIB

Pathw
ays

and
C

riteria
Specific

A
nalysis

(conducted
previously

during
the

1998
R

I).
T

he
Step

TIC
includes:
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edial

Investigation
R

ep
o
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o
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M
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M
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S
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•
C

om
m

unity
level

analysis
using

benthic
m

acroinvertebrate
studies;

•
O

rganism
level

analysis
using

surface
w

ater
and

sedim
ent

toxicity
testing;

and
Supplem

ental
sedim

ent
and

surface
w

ater
sam

pling.

T
his

three-study
m

ethod
approach

w
as

used
to

supplem
ent

the
existing

Step
II

A
-B

analysis.
T

he
data

collected
supplied

a
site-specific

basis
for

identifying
risks

to
ecological

resources
present

and
w

ill
assist

in
the

identification
and

selection
of

specific
rem

edial
action

alternatives
for

the
site.

B
enthic

sam
ples

w
ere

collected
from

7
locations

on
M

arch
2
9
th

and
3
0
th

2004.
S

edim
ent

for
toxicity

and
supplem

ental
analyses

(T
A

L
m

etals,
PA

H
,

T
O

C
and

acid
volatile

sulfide
and

soluble
extractable

m
etals)

w
ere

collected
M

arch
3

0
th

through
A

pril
3
,

2004.
Surface

w
ater

sam
ples

for
T

A
L

m
etals

and
toxicity

analyses
w

ere
collected

on
M

arch
29,

2004.

S
am

ple
locations

w
ere

surveyed
using

a
T

rim
ble

Pro
X

R
S

G
PS.

G
PS

data
w

as
collected

M
arch

2
5

th
through

A
pril

3
’,

2004.
G

PS
data

is
presented

on
figure

2-1.

2
.7

IN
v
E

sT
IG

A
T

Io
N

D
E

R
IV

E
D

W
A

S
T

E

P
rior

to
the

start
of

investigative
w

ork
related

to
the

supplem
ental

R
L’FS,

investigation
derived

w
aste

(ID
W

)
from

the
1998

investigation
w

as
rem

oved
from

the
site

(July
25,

2003).
ID

W
resulting

from
w

ork
perform

ed
as

part
of

the
supplem

ental
R

I/FS
w

ork
w

as
stored

on
site

in
55-

gallon
steel

drum
s.

follow
ing

the
com

pletion
of

supplem
ental

R
I/fS

investigative
activities,

a
second

ID
W

rem
oval

event
occurred

(M
ay

3,
2004).

A
ll

w
aste

rem
oval

w
as

perform
ed

by
O

N
Y

X
E

nvironm
ental

under
the

supervision
ofT

tF
W

personnel.
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D
raft

S
upplem

ental
R

em
edial

Investigation
R

ep
o
rt

F
o
rm

er
M

agna
M

etals
S

ite
3.0

P
H

Y
S

IC
A

L
R

E
S

U
L

T
S

O
F

IN
V

E
S

T
IG

A
T

IO
N

T
opography

is
fairly

steep
throughout

the
0.5-m

ile
radius

from
the

site.
E

levations
range

from
300

to
600

feet
above

m
ean

sea
level

(M
$L

).
O

n
the

form
er

M
agna

M
etals

site,
topography

ranges
from

360
feet

M
SL

along
the

eastern
site

boundary,
to

320
feet

M
$L

along
the

w
estern

site
boundary.

S
torm

w
ater

drainage
flow

s
tow

ards
the

w
est,

follow
ing

site
topography,

and
drains

into
an

unnam
ed

tributary
o

f
Furnace

B
rook

and
a

large
w

etland
area

northw
est

of
the

site.
T

he
unnam

ed
tributary

flow
s

north
to

Furnace
B

rook,
w

hich
it

joins
approxim

ately
150

feet
northw

est
of

the
M

agna
M

etals
Site

boundary.
F

urnace
B

rook,
a

C
lass

C
stream

,
flow

s
southlsouthw

est
through

the
w

etland
area

and
discharges

into
a

pond
located

approxim
ately

250
feet

dow
ngradient

(w
est)

of
the

site.
T

he
w

etlands
are

not
classified

as
N

ew
Y

ork
State

regulated
w

etlands.
B

ased
on

the
hom

eow
ner

survey
(Section

2.2),
there

are
no

drinking
w

ater
aquifers

in
the

vicinity
ofthe

site.

3.1
S

IT
E

G
E

O
L

O
G

Y

T
he

prim
ary

geologic
characteristics

ofthe
subsurface

conditions
at

the
site

and
surrounding

area
consists

prim
arily

of
a

sandy
to

silty
sand

overburden
unit,

approxim
ately

2
to

18
feet

thick,
overlying

H
ornblende

bedrock,
w

hich
is

a
associated

w
ith

the
N

ew
E

ngland
U

pland
geologic

unit.
F

igure
3-1

presents
C

ross-Section
A

-A
’,

w
hich

show
s

the
relationship

of
the

units.
T

he
transect

ofC
ross

Section
A

-A
’

is
depicted

on
Figure

2-1.

In
the

leach
pit

area,
it

is
presum

ed
that

m
uch

of
the

overburden
m

aterial
is

fill
resulting

from
the

installation
of

the
leach

pits.
B

ased
on

boring
logs

(A
ppendix

D
),

it
is

inferred
that

the
fill

m
aterial

extends
at

least
as

deep
as

the
bottom

s
of

the
leach

pits.
T

his
depth

appears
to

range
from

approxim
ately

7
to

10
feet

bgs
across

the
site.

H
ager-R

ichter’s
geophysical

report
indicated

areas
on

the
site

of
apparent

conductive
anom

alies
as

w
ell

as
areas

of
buried

m
etal.

E
xcavation

efforts
in

the
leach

pit
area

confirm
ed

the
presence

ofburied
debris

consisting
m

ostly
m

etal
lam

p
parts

and
som

e
pieces

oflam
p

glass
and

other
lam

p
associated

debris.
A

photograph
o

f the
lam

p
debris

uncovered
is

provided
as

photo
9

in
A

ppendix
C

.

B
edrock

w
as

encountered
at

depths
of

2
to

18
feet

bgs
at

the
site.

T
he

bedrock
w

as
found

to
be

generally
hard

w
ith

fresh
w

eathering.
R

ock
quality

designations
(R

Q
D

’s)
of

the
bedrock

ranged
from

47%
to

100%
.

A
t

the
M

W
-07

location,
a

fracture
zone

w
as

present
in

the
bedrock

at
9

to
15

feetbgs.

3
.2

S
IT

E
H

Y
D

R
O

G
E

O
L

O
G

Y

O
verburden

groundw
ater

exists
in

the
form

of
a

very
shallow

w
ater

bearing
unit

(i.e.,
typically

less
than

five
feet

in
thickness).

B
ased

on
w

ater
level

m
easurem

ents
collected

on
M

arch
30,

2004
(T

able
2-2),

overburden
groundw

ater
elevations

ranged
from

311.06
ft

m
sl

(M
W

-08)
to

361.09
ft

m
sl

(M
W

-01).
O

verburden
groundw

ater
flow

direction
is

to
the

w
est

tow
ard

the
unnam

ed
tributary,

the
w

etland
area,

and
the

confluence
of

the
unnam

ed
tributary

and
F

urnace
B

rook.
O

verburden
groundw

ater
likely

discharges
to

the
unnam

ed
tributary,

Furnace
B

rook,
and
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S
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o
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F
o
rm
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M

agna
M

etals
S

ite
the

local
w

etlands.
F

igure
3-2

displays
groundw

ater
flow

as
interpreted

from
the

M
arch

30,
2004

data.
B

ased
on

figure
3-2,

the
hydraulic

gradient
in

the
overburden

betw
een

the
site

and
the

unnam
ed

tributary
and

w
etland

area
is

approxim
ately

0.1
ft/ft.

H
orizontal

groundw
ater

flow
in

the
bedrock

can
not

be
characterized.

B
edrock

groundw
ater

elevations
ranged

from
324.71

ft
m

sl
(M

W
-04D

)
to

326.25
ft

m
sl

(M
W

-07).
B

ased
on

the
M

arch
30,

2004
groundw

ater
data

collected
from

m
onitoring

w
ells

M
W

-04
and

M
W

-04D
,

there
is

a
slightly

upw
ard

vertical
hydraulic

gradient
betw

een
the

bedrock
and

overburden
w

ater
bearing

units.

3.3
C

R
O

S
S

S
E

C
T

IO
N

C
ross

section
(A

-A
’)

(figure
3-1)

extends
from

the
leach

pit
area,

through
the

w
etland

area,
and

to
furnace

B
rook.

T
he

cross-section
w

as
prepared

to
depict

the
relationship

of
the

fill,
native

overburden,
and

bedrock,
to

the
potential

source
area

(the
leach

pit
area)

and
to

potential
environm

ental
receptors

(w
etlands,

furnace
B

rook,
and

the
unnam

ed
tributary).

C
ross

S
ection

A
-A

’
runs

approxim
ately

perpendicular
to

groundw
ater

and
topographic

contour
lines

and
therefore

roughly
parallels

the
groundw

ater
flow

and
surface

w
ater

runoff
flow

directions.
T

he
topography

of
the

native
soil

roughly
m

im
ics

the
topography

of
the

underlying
bedrock,

w
ith

the
reliefofthe

surface
topography

having
been

enhanced
in

the
L

each
Pit

A
rea

w
ith

the
addition

of
fill

to
cover

the
leach

pits.
Surface

runoff
follow

s
the

dip
of

the
land

surface
and

runs
from

the
leach

pit
area

into
the

w
etland

area.
O

verburden
groundw

ater
is

not
depicted

in
the

vicintiy
of

M
W

-06
because

this
w

ell
w

as
dry

during
groundw

ater
sam

pling.
H

ow
ever,

w
ater

table
groundw

ater
flow

,
w

hether
in

the
overburden

or
bedrock,

likely
discharges

to
the

w
etland

area
and

eventually
to

furnace
B

rook
and

the
unnam

ed
tributary.
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ite

4.0
N

A
T

U
R

E
A

N
D

E
X

T
E

N
T

O
F

C
O

N
T

A
M

IN
A

T
IO

N

T
he

M
agna

M
etals

site
investigation

w
as

a
m

ultim
edia

environm
ental

sam
pling

and
analysis

program
w

hich
included

the
collection

and
analysis

of
septic

tank/leach
pit

sludge
and

soil
sam

ples,
surface

w
ater

and
sedim

ent
sam

ples,
surface

soil
sam

ples,
and

groundw
ater

sam
ples

to
determ

ine
the

presence,
nature

and
extent

ofcontam
ination

at
the

site.

Sam
ples

w
ere

subm
itted

to
C

hem
tech

E
nvironm

ental
L

aboratories
of

M
ountainside,

N
ew

Jersey
for

laboratory
analysis

o
fthe

various
chem

ical
param

eters.
T

he
data

generated
by

the
laboratory

w
as

validated
by

a
T

tFW
chem

ist
fam

iliar
w

ith
the

analyses
and

certified
by

U
S

E
nvironm

ental
P

rotection
A

gency
(E

PA
)

R
egion

II
personnel

to
perform

organic
and

inorganic
data

validation.
T

w
o

data
usability

sum
m

ary
reports

(D
U

SR
s)

w
ere

produced
during

the
data

validation
process

and
are

provided
as

A
ppendix

G
.

O
ne

D
U

SR
discusses

the
surface

soil,
subsurface

soil,
sludge,

and
groundw

ater
sam

ple
analytical

data.
T

he
second

D
U

$R
discusses

the
surface

w
ater

and
sedim

ent
analytical

data.
A

nalytical
results

sum
m

ary
sheets

for
data

packages
generated

during
the

Supplem
ental

R
I

are
presented

in
A

ppendix
H

.

T
he

sam
ples

w
ere

analyzed
by

m
ethods

stated
in

the
N

ew
Y

ork
State

D
epartm

ent
o

f
E

nvironm
ental

C
onservation

(N
Y

S
D

E
C

)-A
nalytical

Services
Protocol

(A
SP),

and
the

laboratory
program

included
the

follow
ing

analyses:

•
T

C
L

V
O

C
s;

•
T

C
L

SV
O

C
s;

•
T

C
L

Pesticides
and

PC
B

s;
•

T
A

L
M

etals;
•

C
yanide;

and
•

T
otal

O
rganic

C
arbon.

T
he

tabulated
results

of the
sam

pling
investigation

are
sum

m
arized

by
environm

ental
m

edium
as

T
ables

4-1
through

4-5.

D
ata

qualifiers
are

noted
throughout

the
text

and
tables

to
indicate

concentrations
w

hich
are

undetected
(designated

w
ith

a
“U

”,
“N

D
”

or
“
--“

);
estim

ated
(“J”);

and/or
rejected

(“R
”).

A
“B

”
found

in
the

organics
data

indicates
that

the
com

pound
w

as
also

detected
in

an
associated

laboratory
blank,

possibly
show

ing
inter-laboratory

contam
ination.

In
contrast,

a
“B

”
found

in
the

inorganics
data

indicates
that

the
elem

ent
w

as
detected

above
the

instrum
ent

detection
lim

it
but below

the
m

ethod-specific
and

m
atrix-specific

quantitation
lim

it.

4.1
A

P
P

L
IC

A
B

L
E

C
R

IT
E

R
IA

L
E

V
E

L
S

T
he

analytical
results

w
ere

com
pared

to
N

Y
S

D
E

C
standards

and/or
guidance

values
to

assist
in

the
interpretation

ofdata
results.

L
each

pit
sludge

and
soil

sam
ples,

refuse
area

sam
ple

and
surface

soil
concentrations,

discussed
in

Sections
4.2,

4.3
and

4.5
respectively,

w
ere

review
ed

against
the

recom
m

ended
soil

clean-up

4-1
A
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BCLP02798



D
raft

S
upplem

ental
R

em
edial

Investigation
R

ep
o
rt

F
o
rm

er
M

agna
M

etals
S

ite
objectives

given
in

A
ppendix

A
of

the
N

Y
SD

E
C

D
ivision

T
echnical

and
A

dm
inistrative

G
uidance

M
em

orandum
(T

A
G

M
):

D
eterm

ination
o

f
Soil

C
lean-up

O
bjectives

and
C

lean-up
L

evels
(January

1994).

G
roundw

ater
analytical

data,
discussed

in
Section

4.4,
w

ere
review

ed
against

the
standards

and
guidance

values
given

in
N

Y
S

D
E

C
A

m
bient

W
ater

Q
uality

Standards
and

G
uidance

V
alues,

June
1998,updated

in
January

1999
and

A
pril

2000.

T
o

assist
in

the
com

parison
ofresults,

com
pound

concentrations
on

the
sum

m
ary

result
tables

in
the

follow
ing

subsections
and

on
T

ables
4-1

through
4-5

that
are

above
applicable

criteria
levels

are
highlighted

w
ith

shading.
In

addition,
Figures

4-1
through

4-3
present

the
distribution

o
f

contam
inants

detected
during

the
site

investigation
at

concentrations
exceeding

the
applicable

criteria
levels.

4.2
L

E
A

C
H

P
IT

A
N

A
L

Y
T

IC
A

L
R

E
S

U
L

T
S

Sam
ples

w
ere

collected
from

eleven
leach

pits
at

the
M

agna
M

etals
Site.

T
he

eleven
pits

sam
pled

w
ere

the
southern

septic
tank

(ST
O

1),
the

northern
septic

tank
(ST

O
2),

leach
pit

L
P-02,

L
P-03,

L
P-05,

L
P-06,

L
P-06A

,
L

P-07,
L

P-08,
L

P-09
and

LP-O
A

.
Sam

ples
w

ere
analyzed

for
T

A
L

m
etals,

T
C

L
V

O
C

s,
T

C
L

SV
O

C
s,

T
C

L
pesticides

and
PC

B
s,

T
O

C
and

cyanide.
T

he
results

of
these

analyses
are

discussed
below

.
A

nalytical
results

are
presented

in
T

able
4-1,

and
the

distribution
of

exceedances
is

presented
in

Figure
4-1.

4.2.1
L

each
P

it
Inorganics

R
esults

O
f the

soil/sludge
sam

ples
collected

from
the

eleven
pits,

all
had

m
etals

results
that

exceeded
the

N
Y

SD
E

C
R

ecom
m

ended
Soil

C
lean-up

C
riteria.

G
enerally

speaking,
the

sam
ples

collected
below

the
sludge

cake
m

aterial
had

few
er

exceedances
and/or

m
etals

concentrations
that

w
ere

significantly
low

er
than

those
o

f
the

overlying
sludge

m
aterial

sam
pled

from
the

sam
e

pit.
T

he
results

of
the

soil
sam

ples
w

ere
still

in
exceedance

by
m

any
m

agnitudes.
D

epending
on

the
analyte,

m
etals

results
exceeded

the
N

Y
SD

E
C

R
ecom

m
ended

Soil
C

lean-up
C

riteria
by

factors
ranging

from
approxim

ately
1.1

(alum
inum

)
to

4246
(nickel).

4.2.2
L

each
P

it
V

olatiles
R

esults

O
ne

leach
pit

sam
ple

(S
T

-0l)
had

a
volatiles

exceedance.
T

his
sam

ple
exceeded

the
N

Y
$D

E
C

R
ecom

m
ended

C
lean-up

C
riteria

for
m

lp-X
ylenes

(criteria:
1200

ug/kg;
sam

ple:
1600

ug/lcg).

4.2.3
L

each
P

it
S

em
i-V

olatiles
R

esults

Six
of

the
leach

pit
sam

ples
(L

P-02,
L

P-05,
L

P-07,
L

P-09,
L

P-O
A

,
ST

-02)
had

sem
i-volatile

results
that

exceeded
the

N
Y

SD
E

C
R

ecom
m

ended
Soil

C
lean-up

C
riteria.

O
fthese

six
sam

ples,
three

sam
ples

w
ere

of
the

sludge
m

aterial,
and

the
underlying

soil
sam

ples
from

the
corresponding

leach
pit

had
no

sem
i-volatile

exceedances.
T

he
exceedance

sam
ples

collected
from

LP-O
A

and
L

P-09
contained

both
sludge

cake
m

aterial
and

underlying
soil,

as
the

sludge
layer

w
as

very
thin

in
these

leach
pits.

A
sam

ple
ofthe

underlying
soils

from
the

northern
septic

tank
(ST

-02)
w

as
found

to
have

sem
i-volatile

results
exceeding

the
N

Y
SD

E
C

R
ecom

m
ended

4-2
A
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D
raft

S
upplem

ental
R

em
edial
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R

ep
o

rt
F

o
rm

er
M

ag
n

a
M

etals
S

ite
Soil

C
lean-up

C
riteria.

T
his

sam
ple

w
as

the
only

soil
sam

ple
of underlying

soils
to

contain
sem

i-
volatile

com
pounds

that
w

ere
above

the
N

Y
S

D
E

C
R

ecom
m

ended
Soil

C
lean-up

C
riteria.

D
epending

on
the

analyte,
sem

i-volatile
results

for
leach

pit
sam

ples
exceeded

the
N

Y
S

D
E

C
R

ecom
m

ended
Soil

C
lean-up

C
riteria

by
factors

ranging
from

approxim
ately

1.1
to

31.1.

4.2.4
L

each
P

it
P

C
B

s
and

P
esticides

R
esults

O
f

the
leach

pit
sam

ples,
no

analytical
results

for
PC

B
s

or
pesticides

exceeeded
the

N
Y

S
D

E
C

R
ecom

m
ended

Soil
C

lean-up
C

riteria.

4.3
R

E
F

U
S

E
A

R
E

A
A

N
A

L
Y

T
IC

A
L

R
E

S
U

L
T

S

O
ne

soil
sam

ples
w

as
collected

from
the

apparent
refuse

area.
T

he
soil

sam
ple

(R
A

)
w

as
collected

from
a

depth
of

2.5
—

3.0’
below

ground
surface

(bgs)
and

w
as

analyzed
for

T
C

L
V

O
C

s,
T

C
L

SV
O

C
s,

T
C

L
pesticides

and
PC

B
s,

T
A

L
m

etals,
cyanide,

and
T

O
C

.
A

nalytical
results

are
presented

in
T

able
4-1,

and
the

distribution
of

exceedances
is

presented
in

F
igure

4-1.

T
he

refuse
area

soil
sam

ple
had

no
volatile,

sem
i-volatile,

pesticide
or

PC
B

results
that

exceeded
the

N
Y

SD
E

C
R

ecom
m

ended
Soil

C
lean-up

C
riteria.

Soil
sam

pled
from

the
form

er
refuse

area
had

m
etals

results
that

w
ere

in
excess

of
the

N
Y

S
D

E
C

Soil
C

lean-up
C

riteria.
D

epending
on

the
analyte,

m
etals

results
in

the
refuse

area
soil

sam
ple

exceeded
the

N
Y

S
D

E
C

R
ecom

m
ended

Soil
C

lean-up
C

riteria
by

factors
ranging

from
approxim

ately
1.4

to
117.

4.4
G

R
O

U
N

D
W

A
T

E
R

A
N

A
L

Y
T

IC
A

L
R

E
S

U
L

T
S

Seven
of

the
nine

m
onitoring

w
ells

at
the

M
agna

M
etals

Site
w

ere
sam

pled
during

the
fall

o
f

2003.
Five

ofthe
m

onitoring
w

ells
w

ere
over

burden
w

ells
(M

W
-01,

M
W

-02,
M

W
-04,

M
W

-O
S,

and
M

W
-08)

and
tw

o
w

ere
bedrock

m
onitoring

w
ells

(M
W

-04D
and

M
W

-07).
A

ll
o
f

the
groundw

ater
sam

ples
w

ere
analyzed

for
T

C
L

V
O

C
s,

T
A

L
m

etals
and

cyanide.
Sam

ples
from

M
W

-01
and

M
W

-04
w

ere
additionally

analyzed
for

dissolved
m

etals
due

to
the

turbidity
o

f
the

sam
ple.

T
able

4-2
provides

a
sum

m
ary

of
the

groundw
ater

sam
ple

results,
and

the
distribution

o
f

contam
inant

exceedances
in

groundw
ater

sam
ples

is
presented

in
figure

4-2.

4.4.1
G

ro
u

n
d

w
ater

V
olatiles

R
esults

Sam
ples

from
three

of
the

m
onitoring

w
ells

(M
W

-02,
M

W
-04

and
M

W
-04D

)
had

V
O

C
results

that
exceeded

the
N

Y
S

D
E

C
G

roundw
ater

Q
uality

Standards.
T

he
volatile

com
pounds

in
excess

included
tetrachloroethene,

trichloroethene
and

cis-1,2-dichloroethene.
D

epending
on

the
analyte,

volatile
results

in
the

groundw
ater

sam
ples

exceeded
the

N
Y

SD
E

C
G

roundw
ater

Q
uality

Standards
by

factors
ranging

from
approxim

ately
1.1

to
182.

4.4.2
G

ro
u

n
d

w
ater

Inorganics
R

esults

Sam
ples

all
seven

m
onitoring

w
ells

and
the

duplicate
sam

ple
had

m
etals

results
that

exceeded
the

N
Y

SD
E

C
G

roundw
ater

Q
uality

Standards.
G

roundw
ater

sam
pled

from
M

W
-04

also
had

4-3
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S
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ep
o
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F
o
rm

er
M

agna
M

etals
S

ite
dissolved

m
etals

results
that

exceeded
N

Y
S

D
E

C
standards.

D
epending

on
the

analyte,
m

etals
results

in
the

groundw
ater

sam
ples

exceeded
the

N
Y

S
D

E
C

G
roundw

ater
Q

uality
Standards

by
factors

ranging
from

approxim
ately

1.1
to

47.7.

4
.5

S
U

R
F

A
C

E
S

O
IL

A
N

A
L

Y
T

IC
A

L
R

E
S

U
L

T
S

T
en

surface
soil

sam
ples

(SS-06
through

SS-15)
w

ere
collected

at
the

M
agna

M
etals

Site.
S

urface
soil

sam
ples

w
ere

collected
from

a
depth

of
0

to
2—

inches
bgs

and
w

ere
analyzed

for
T

C
L

V
O

C
s,

T
A

L
m

etals
and

cyanide.
A

sum
m

ary
ofthe

surface
soil

results
is

provided
in

T
able

4-3,
and

the
distribution

of
exceedences

in
surface

soil
sam

ples
is

presented
in

F
igure

4-1.

4.5.1
S

urface
Soil

V
olatiles

R
esults

N
one

of
the

surface
soil

sam
ples

had
volatile

results
that

exceeded
the

N
Y

SD
E

C
R

ecom
m

ended
Soil

C
lean-up

C
riteria.

4.5.2
S

urface
Soil

Inorganics
R

esults

Seven
of

the
surface

soil
sam

ples
collected

from
the

M
agna

M
etals

Site
had

m
etals

results
that

exceeded
the

N
Y

SD
E

C
R

ecom
m

ended
Soil

C
lean-up

C
riteria.

D
epending

on
the

analyte,
m

etals
results

in
the

surface
soil

sam
ples

exceeded
the

criteria
by

factors
ranging

from
approxim

ately
1.1

to75.5.

4.6
S

U
R

F
A

C
E

W
A

T
E

R
A

N
A

L
Y

T
IC

A
L

R
E

S
U

L
T

S

T
en

surface
w

ater
sam

ples
and

one
duplicate

sam
ple

w
ere

collected
and

analyzed
for

T
A

L
m

etals.
A

ll
of

the
sam

ples
w

ere
found

to
have

m
etal

concentrations
that

w
ere

in
excess

of
the

N
Y

S
D

E
C

W
ater

Q
uality

Standards
for

a
C

lass
C

Stream
.

M
etals

found
to

be
above

criteria
w

ere
alum

inum
,

cobalt,
copper,

iron,
nickel,

selenium
,

and
zinc.

R
esults

exceeded
the

applicable
criteria

by
factors

ranging
from

approxim
ately

1.1
to

48
(T

able
4-4).

T
he

distribution
o
f

exceedances
in

surface
w

ater
sam

ples
is

presented
in

F
igure

4-3.

4.7
S

E
D

IM
E

N
T

A
N

A
L

Y
T

IC
A

L
R

E
S

U
L

T
S

fourteen
sedim

ent
sam

ples
and

one
duplicate

sam
ple

w
ere

collected
and

analyzed
for

polyarom
atic

hydrocarbons
(PA

H
s)

and
T

A
L

m
etals.

PA
H

analytical
results

for
sedim

ent
sam

ples
are

presented
in

T
able

4-5A
,

and
m

etals
analytical

results
for

sedim
ent

sam
ples

are
presented

in
T

able
4-53.

T
he

distribution
of

exceedances
in

sedim
ent

sam
ples

is
presented

in
figure

4-3.

4.7.1
S

edim
ent

P
A

ll
R

esults

Six
of

the
fourteen

sam
ples

contained
PA

H
com

pounds
that

w
ere

in
excess

of
the

N
Y

S
D

E
C

sedim
ent

criteria.
T

he
distribution

of
PA

H
s

in
sedim

ents
is

presented
in

F
igure

4-3.
D

epending

4-4
A
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2004
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D
raft

S
upplem

ental
R

em
edial

Investigation
R

ep
o
rt

F
o
rm

er
M

agna
M

etals
S

ite
on

the
analyte,

P
A

ll
results

in
sedim

ents
exceeded

applicable
criteria

by
factors

ranging
from

1.1
to

84.

PA
H

s
are

not
typically

associated
w

ith
m

etals
plating

processes
such

as
those

conducted
at

the
form

er
M

agna
M

etals
Site

and
their

presence
in

sedim
ents

is
likely

not
a

result
o
f

form
er

site
activities.

PA
H

s
w

ere
not

detected
in

sedim
ent

sam
ples

SD
-13

and
SD

-14,
collected

upgradient
of

the
confluence

of
F

urnace
B

rook
and

the
unnam

ed
tributary.

H
ow

ever
PA

H
s

w
ere

detected
in

sedim
ent

sam
ples

collected
in

the
unnam

ed
tributary

and
dow

ngradient
of

the
confluence

o
f

Furnace
B

rook
and

the
unnam

ed
tributary,

including
sedim

ent
sam

ple
SD

-17
w

hich
w

as
collected

upgradient
of

the
site.

T
herefore,

it
is

likely
that

PA
H

s
detected

in
sedim

ent
sam

ples
have

been
transported

by
storm

w
ater

runoff
from

Furnace
D

ock
R

oad,
w

hich
crosses

the
unnam

ed
tributary

upgradient
o

fsedim
ent

sam
ple

location
SD

-17.

4.7.2
S

edim
ent

M
etals

R
esults

M
etals

results
exceeded

criteria
in

thirteen
of

the
fourteen

sedim
ent

sam
ples

(T
able

4-5B
).

M
etals

w
ere

not
detected

in
the

upgradient
sam

ple
SD

-17
collected

in
the

unnam
ed

tributary.
O

nly
one

m
etal,

nickel,
w

as
detected

at
approxim

ately
1.26

tim
es

the
criterion

in
the

sedim
ent

sam
ple

SD
-13,

collected
upgradient

of
the

site
in

Furnace
B

rook.
M

etals
found

to
be

above
criteria

w
ere

chrom
ium

,
copper,

lead,
nickle

and
zinc.

T
he

distribution
ofm

etals
exceedances

in
sedim

ent
sam

ples
is

presented
in

F
igure

4-3.
D

epending
on

the
analyte,

m
etals

results
exceeded

criteria
by

factors
ranging

from
approxim

ately
1.1

to
9.5.
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D
raft

S
upplem

ental
R

em
edial

Investigation
R

ep
o
rt

F
o
rm

er
M

agna
M

etals
S

ite
5.0

S
T

E
P

IIC
F

IS
H

A
N

D
W

IL
D

L
IF

E
IM

P
A

C
T

A
N

A
L

Y
S

IS
T

he
results

o
fthe

Step
IIC

ofthe
fish

and
W

ildlife
Im

pactA
nalysis

(FW
IA

)
are

discussed
as

part
o
fthe

updated
FW

IA
docum

entpresented
in

A
ppendix

I.
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D
raft

S
upplem

ental
R

em
edial

Investigation
R

ep
o
rt

F
o
rm

er
M

agna
M

etals
S

ite
6.0

S
U

M
M

A
R

Y
A

N
D

C
O

N
C

L
U

S
IO

N
S

6
.1

R
E

L
A

T
IV

E
C

O
M

P
A

R
IS

O
N

O
F

D
A

T
A

T
O

P
H

A
S

E
O

N
E

D
A

T
A

In
general,

concentrations
and

distributions
of

contam
inant

com
pounds

and
analytes

detected
during

the
Supplem

ental
R

I
are

consistent
w

ith
contam

inant
concentrations

and
distributions

detected
during

P
hase

I
o
fthe

R
I.

6.1.1
V

olatile
O

rg
an

ic
C

om
pounds

S
im

ilar
to

the
Phase

I
findings,

xylenes
w

ere
detected

in
the

sludge
contained

in
pit

S
T

-0l
and

T
C

E
w

as
detected

in
the

groundw
ater

sam
ple

collected
from

M
W

-04.
D

uring
the

S
upplem

ental
R

I,
xylenes

w
ere

also
detected

atlow
concentrations

in
sludge

or
soils

w
ithin

or
below

leach
pits,

and
T

C
E

w
as

detected
in

the
groundw

ater
sam

ple
collected

from
m

onitoring
w

ell
M

W
-04D

.
E

xcept
for

pit
ST

-0
1,

leach
pit

sludge
and

soil
w

ere
not

sam
pled,

nor
w

as
bedrock

groundw
ater

sam
pled,

during
P

hase
I.

6.1.2
S

em
i-V

olatile
O

rganic
C

om
pounds

In
both

the
Phase

I
and

the
Supplem

ental
R

I,
P

A
R

com
pounds

w
ere

detected
in

several
dow

ngradient
sedim

ent
sam

ples.
T

hese
PA

R
com

pounds
are

not
believed

to
be

site
related,

and
are

m
ore

likely
result

from
storm

w
ater

runoff
from

Furnace
D

ock
R

oad
and

C
ross

R
oad.

P
A

H
s

w
ere

also
detected

in
leach

pit
sludge

and
soil

sam
ples

during
the

Supplem
ental

R
I.

T
his

m
edia

w
as

not
sam

pled,
except

in
pit

$T
-0l,

during
Phase

I.
PA

H
com

pounds
w

ere
detected

in
S

T
-0l

sludge
during

Phase
I.

6.1.3
P

esticide
and

P
C

B
C

om
pounds

P
esticides

and
PC

B
s

w
ere

detected
during

Phase
I

in
dow

ngradient
surface

soils
and

sedim
ents

o
f

the
unnam

ed
tributary.

T
hese

com
pounds

w
ere

not
analyzed

in
surface

soil
and

sedim
ent

sam
ples

during
the

Supplem
ental

R
I,

and
are

not
believed

to
be

related
to

form
er

site
activities.

P
esticides

and
PC

B
s

w
ere

not
detected

in
leach

pit
sludge

or
soil

sam
ples

during
the

S
upplem

ental
R

I;
how

ever,
pesticides

and
PC

B
s

w
ere

detected
in

the
sam

ple
of

sludge
from

S
T

01
during

Phase
I.

6.1.4
In

o
rg

an
ic

A
nalytes

Phase
I

and
Supplem

ental
R

I
analytical

results
indicate

that
all

m
edia

sam
pled

are
affected

by
inorganic

contam
inants

of
concern

at
concentrations

above
soil

cleanup
criteria.

In
particular,

chrom
ium

,
copper,

m
ercury,

nickel,
and

zinc
are

potentially
site

related
analytes

that
w

ere
detected

at
concentrations

exceeding
applicable

criteria
during

both
the

P
hase

I
and

the
Supplem

ental
R

I.

6
.2

A
D

D
IT

IO
N

A
L

S
U

P
P

L
E

M
E

N
T

A
L

R
I

(PH
A

SE
T

w
o
)

S
U

M
M

A
R

Y
A

N
D

C
o
N

c
L

u
sio

N
s

•
T

hirteen
leach

pits/septic
pits

have
been

discovered
atthe

M
agna

M
etals

site.
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D
raft

S
upplem

ental
R

em
edial

Investigation
R

ep
o
rt

F
o
rm

er
M

ag
n
a

M
etals

S
ite

•
T

here
appear

to
have

been
tw

o
phases

o
fleach

pit
construction

at the
site.

T
he

first
and

older
set

of
leach

pits
is

constructed
of

concrete
cinder

blocks
w

ith
an

apparently
soil

or
gravel

bottom
.

L
each

pits
of

this
construction

are
ST

-02,
L

P-02,
L

P-03,
L

P-04,
L

P-05,
and

L
P

06A
.

T
he

second
and

new
er

set
o

fleach
pits

is
constructed

o
f prefabricated

concrete
cylinders

w
ith

perforated
sides

and
apparently

soil
or

gravel
bottom

s.
L

each
pits

of this
construction

are
L

P
06,

L
P-07,

L
P-08,

L
P-O

A
,

and
L

P-09.
It

appears
that

the
pipe

exiting
from

L
P

-06A
w

as
abandoned

and
additional

fill
m

aterial
added

to
the

site
prior

to
the

construction
of

the
new

er
set

of pits.
T

he
new

er
set

o
f leach

pits
ties

into
the

older
set

o
fpits

atleach
pit

L
P-05.

•
Sludge

or
sludge

cakes
are

still
present

in
tw

elve
of

the
thirteen

pits
at

the
site.

T
he

pits
still

containing
sludge

or
sludge

cake
are

ST
-02,

L
P-02,

L
P-03,

L
P-04,

L
P-05,

L
P-06,

L
P

-06A
,

L
P

07,
L

P
08,

LP-O
A

,
and

L
P-09.

•
B

ased
on

observations
and

investigations
in

the
field,

fluids
flow

ed
from

S
T

-0l
to

ST
-02

to
L

P-02
to

L
P-03

to
L

P-04
to

L
P-05

to
L

P-06A
.

A
fier

abandonm
ent

of
the

pipe
leading

from
L

P-06A
,

flow
proceeded

from
L

P-05
to

L
P-06,

to
L

P-07,
to

L
P-08,

to
L

P-O
A

to
L

P-09.
L

P
09

appears
to

be
the

end
ofthe

leach
pit

line,
as

no
pipe

exits
this

pit.

•
B

ased
on

inorganic
analytical

results
(particularly

copper)
for

the
surface

w
ater

sam
ple

collected
at

location
SW

-22,
groundw

ater
sam

ples
collected

from
m

onitoring
w

ells
M

W
-04

and
M

W
-04D

,
and

surface
soil

sam
ples

collected
dow

ngradient
of

the
leach

pit
area

and
the

form
er

M
agna

M
etals

building
(SS-06,

SS-07,
SS-0$,

SS-09,
$

$
-l0

,
S

S
-il,

and
$$-12)

it
appears

that
the

w
etlands

east
of F

urnace
B

rook
and

the
unnam

ed
tributary

m
ay

be
im

pacted
by

contam
inated

groundw
ater

or
surface

runoff originating
in

the
vicinity

o
f the

leach
pit

area
and

site
building.

•
Im

pacts
to

pelagic
and

benthic
aquatic

life
w

ere
observed

in
indigenous

and
laboratory

based
analyses.

T
he

prim
ary

environm
ental

m
edia

of
concern

are
surface

w
aters

and
sedim

ents
o
f

Furnace
B

rook,
its

unnam
ed

tributary,
and

the
palustrine

w
etlands

associated
w

ith
the

site.
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Table 2-1
Leach/Septic Pit IDs, Sludge Thickness, and Construction Details

Magna Metals - Cortlandt, New York

Approximate Approximate Approximate
Depth to Sludge Depth to Soil Sludge Thickness

Current Pit ID Previous Pit ID (feet)* (feet)* (feet) Leach Pit Construction
ST-01 Pit A 6 - NE Rectangular shape with concrete walls and bottom
ST-02 Pit 8 7 7.6 0.6 Cinderblock
LP-01 Pit G NE NE NE Rectangular shape, concrete walls with internal baffles
LP-02 Pit C 7 7.75 0.75 Cinderblock
LP-03 Pit D 7 8.3 1.3 Cinderblock
LP-04 Pit E - - - Cinderblock
LP-05 Pit F 7 8 1.0 Cinderblock
LP-06 7 7.3 0.3 Pre-fabricated
LP-06A ** 7 8 1.0 Cinderbiock
LP-07 ** 7 7.1 0.1 Pre-fabricated
LP-08 ** 7 7.02 0.02 Pre-fabricated
LP-09 ** 7 NE <0.02 Pre-fabricated
LP-OA ** 7 NE <0.02 Pre-fabricated

* Depths measured in feet below pit opening
** Leach pit discovered during 2004 field effort.
- Not able to measure
NE - Not estimated
Cinderblock - Cylindrical shape with concrete cinderblock construction
Pre-fabricated - Cylindrical, pre-fabricated concrete construction with 1” diameter perforations along sidewalls
All pits except ST-01 and LP-01 are approximately 6’ in diameter.
LP-04 is filled with debris, depth could not be measured

Page 1 of 1
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Table 2-2

Groundwater and Surface Water Elevations
March 30, 2004

Magna Metals - Cortlandt, New York

Northing Easting Measuring Point Elevation Depth to Water Water Elevation

Location (feet) (feet) (feet msl) (feet) (feet msl)

MW-Ui 889547.12 665389.57 367.94 6.85 361.09

MW-02 889760.21 665127.51 346.57 14.81 331.76

MW-03 889806.63 665090.97 341.92 16.67 325.25

MW-04D 889832.07 665073.80 339.61 14.9 324.71

MW-04 889840.26. 665070.73 338.03 13.47 324.56

MW-OS 890191.50 665491.01 343.40 11.71 331.69

MW-06 889901.83 665025.92 336.97 16.14 320.83

MW-07 889316.93 664899.66 334.73 8.48 326.25

MW-08 889301.20 664474.00 317.54 6.48 311.06

SWEL-i 889844.39 664863.44 309.86 0.00 309.86

SWEL-2 889797.07 664799.56 309.83 0.00 309.83

SWEL-3 890262.07 664686.03 309.97 0.00 309.97

SWEL-4 890099.19 664725.83 309.93 0.00 309.93

SWEL-5 889492.49 665113.99 316.31 0.00 316.31

msl - Mean Sea Level
Horizontal Datum North American Datum of 1983 (NAD83 New York State P[ane Coordinates Zone 3101)

Vertical Datum is North American Vertical Datum of 1988 (NAVD88)
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Benzo(a)anthracene (uci/kn)

Notes:

(mg/kg)
(mg/kg)

U - Non-detect

J - Estimated

D - Dilution

R - Rejected

Shading & []- Indicates exceedance of criteria.
* - Criteria is based on the maximum site background

concentration from background location MW-i as

stated In the November 1998 Rl/FS.

Page 1 of 6

Tabi
Leach Pit/Refuse Area Samples

Compounds Exceeding Soil Cleanup Criteria
Magna Metals - Cortlandt, New York

Site NYSDEC LP-02 LP-02 LP-03 LP-03
Sample ID Recommended MM-LPO2-073003 MM-LPO2-08260310.010 MM-LPO3-073003 MM-LP13-073003

Sample Date Soil Cleanup 7/30/2003 8/26/2003 7/30/2003 Duplicate of
Sample Depth (ft. bgs) Criteria 10 10.75 7.75 MM-LPO3-073003

Constituent
m/p-Xylenes (uglkg) 1200

224
9UJ

Benzo(a)pyrene (ug/kg) 61
Benzo(b)fluoranthene (ug/kg) 1100
Chrysene (ug/kg) 400
Dibenz(a,h)anthracene (ug/kg) 14
Aluminum (mg/kg) 5040*
Arsenic (mg/kg) 7.5

220J
3U

Barium

35UJ

Beryllium

9.3UJ
lint I]

300

11UJ

0.32*

13OUJ

Cadmium (mg/kg) 1
Calcium (mg/kg) 1690*

Chromium (mg/kg) 10
Cobalt (mg/kg) 30
Copper (mg/kg) 25
Iron (mg/kg) 10000*

L.ead (mg/kg) 37*

Vlagnesium (mg/kg) 2100*
Vianganese (mg/kg) 250*
‘Jickel (mg/kg) 15*

Dotassium (mg/kg) 864*

Selenium (mg/kg) 2
Sodium
Thallium

(mg/kg)
(mg/kg)

86.8*
ND*

Zinc (mg/kg) 23.3* I[37300iJ j’ - [235J .

Mercury (mg/kg) 0.1 [0.92JJ P 7

BCLP02810



TabI
Leach PiURefusë Area Samples

Compounds Exceeding Soil Cleanup Criteria
Magna Metals - Cortlandt, New York

Site NYS DEC LP-03 LP-05 LP-05 LP-06
Sample ID Recommended MM-LPO3-0905031 .3-2 MM-LPO5-073003 MM-LPO5-0905031 .0-1 MM-LPO6-0905030.3-0

Sample Date Soil Cleanup 9/5/2003 7/30/2003 9/5/2003 9/5/2003
Sample Depth (ft. bgs) Criteria 9 8.5 8.7 7.8

Constituent
m/p-Xylenes tug/kg) 1200 3.8U 3.7U 2.9U 6.8UJ
Benzo(a)anthracene (ug/kg) 224 57J [510]] 35U 8OUJ
Benzo(a)pyrene (ug/kg) 61 67U [500J]; 52U I2OUJ_______
Benzo(b)fluoranthene (ug/kg) 1100 44U 550J 35U 8OUJ_______
Chrysene (ug/kg) 400 71U [540]] 55U 13OLJ
Dibenz(a,h)anthracene (ug/kg) 14 67U 66UJ 52U 12OUJ

Aluminum (mg/kg) 5040* [14700] , [9670] 4560 [7110]J
Arsenic (mg/kg) 7.5 . [i03j [37,8f - [19.4J . [376]J
Barium (mg/kg) 300 142 104 50.4 223]
Beryllium (mg/kg) 0.32* [0.43JJ

-
0.35]] 0.20J 0.31UJ

Cadmium (mg/kg) 1 0.7 --[1.2J .. 0.13U [L3JJ
Calcium (mg/kg) 1690* *[3000] -- [3620] .—i- [3190f, - [24C]J
Chromium (mg/kg) 10 0.25R . 535] - 0.20R 0.45R
Cobalt (mg/kg) 30 0.32R 11.1 0.25R 0.57R
Copper (mg/kg) 25 -. [987] [2461 - -

[1521
Iron (mg/kg) 10000* [18500].,, . [12400] - [2OO0Ot [222OQj]-

Lead mg/kg) 37* [67] [661 - [105j*-- , .[&58i

Magnesium (mg/kg) 2100* --[580J [3150] ‘. 1770

Manganese (mg/kg) 250* 229 [Z74)- 206 -1f62)J-

Nickel (mg/kg) 15* [2380] -‘ [2070]- [340)i 37OOJJD

Potassium (mg/kg) 864* it143a}J 654] 589]
Selenium (mg/kg) 2 [184) ‘- [16.91 [28)
Sodium (mg/kg) 86.8* --F[5Z4]J [699JJ- [111JJi 5J

Thallium (mg/kg) ND* 0.41U 0.77U 0.33U

Zinc (mg/kg) 23.3* [4941JJ - t2240]J - - t693T% — [i90Q)J. -r.-,

Mercury (mg/kg) 0.1 0.1 [OA3JJ 0.02 0.02U]

U - Non-detect

J - Estimated

D - Dilution

R - Rejected

Shading & [1 - Indicates exceedance of criteria.
*

- Criteria is based on the maximum site background

concentration from background location MW-i as

stated in the November 1998 Rl/FS.

Notes:

P’2of6
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Tabt
Leach Pit/Refuse Area Samples

Compounds Exceeding Soil Cleanup Criteria

Magna Metals - Cortlandt, New York

Site NYSDEC LP-06 LP-06A LP-06A LP-07
Sample ID Recommended MM-LPO6-0905030-O.3 MM-LPO6A-1 0 1 003 MM-LPO6A-1 0 1 0032-2.5 MM-LPO7-0905030-O. 1

Sample Date Soil Cleanup 9/5/2003 1 0/1 0/2003 1 0/1 0/2003 9/5/2003
Sample Depth (ft. bgs) Criteria 7.3 11 11.5 7.1

Constituent
m/p-Xylenes (ug/kg) 1200 5.4U 3.5U 5.5U 24
Benzo(a)anthracene (ug/kg) 224 180] 51] 65U ./‘[4ZOL. .

Benzo(a)pyrene (ug/kg) 61 94U 62U 97U
Benzo(b)fluoranthene (ug/kg) 1100 210J 62J 65U 730
Chrysene (ug/kg) 400 220] 66U 100U
Dibenz(a,h)anthracene (ug/kg) 14 95U 62U 98U Yt891J
Aluminum (mg/kg) 5040* %,[106O0) [10500) t87301 -

, 3270
Arsenic (mg/kg) 7.5 4’[10-3J ‘C& [609]i\
Barium (mg/kg) 300 152 67.3 111 61.8
Beryllium (mg/kg) 0.32* ‘4:[o.68iJ [0.37]J O.26U 0.15U
Cadmium (mg/kg) 1 0.23U 0.15U - .:[7.2YL 0.14U
Calcium (mg/kg) 1690* [16800] [3950) 43550] [1990]
Chromium (mg/kg) 10 0.37R [440J 4[550] 0.22R
Cobalt (mg/kg) 30 5.8] 16.3 [34Oj 0.28R
Copper (mg/kg) 25 [483) [3580) [15O0]#’
ron (mg/kg) 10000* [186O0) [14100]:: [18700] 8260
Lead (mg/kg) 37* t26&) [395]] [1971
Magnesium (mg/kg) 2100* [3450] [3370] [%870]i 1890
Manganese (mg/kg) 250* 1[7451 -

[330J [34%± 135
Nickel (mg/kg) 15* [781] [2940J j232flfl3fl ‘?‘- [45&30]
Potassium (mg/kg) 864* --4&[164Q)] 607J 02J 567J
Selenium (mg/kg) 2 [3’1) f80 1] . [7 ] i- f535]
Sodium (mg/kg) 86.8* [2750] t3O31J tv’.’ 544]J
Thallium (mg/kg) ND* 0.60U 0.39U - [6II-[t6.9]-
Zinc (mg/kg) 23.3* [3861 f2100JJ?.?-. [85Y*ø [7020
Mercury (mg/kg) 0.1 [0:171 .[050J 0.09

u - Non-detect

J - Estimated

D - Dilution

R - Rejected

Shading & []- Indicates exceedance of criteria.
*

- Criteria is based on the maximum site background

concentration from background location MW-I as

stated in the November 1998 RIIFS.

Notes:
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Tab

Leach PitlRefuse rea Samples

Compounds Exceeding Soil Cleanup Criteria

Magna Metals - Cortlandt, New York

Site NYSDEC LP-07 LP-08 LP-08 LP-08

Sample ID Recommended MM-LPO7-0905030. 1-0 MM-LPO8-0905030-O.3 MM-LP1 8-0905030-0.3 MM-LPO8-0905030.3-0

Sample Date Soil Cleanup 9/5/2003 9/5/2003 Duplicate of 9/5/2003

Sample Depth (ft. bgs) Criteria 7.5 7.3 MM-LPO8-0905030-O.3 7.6

Constituent
m/p-Xylenes (ug/kg) 1200 3.OU 3.1U 3.1U 5.5J

Benzo(a)anthracene (ug/kg) 224 44] 36U 37U 36U

Benzo(a)pyrene (ug/kg) 61 54U 55U 55U 54U

Benzo(b)fluoranthene (ug/kg) 1100 44] 36U 37U 36U

Chrysene (ug/kg) 400 57U 58U 58U 57U

Dibenz(a,h)anthracene (ug/kg) 14 54U 55U 55U 54U

Aluminum (mg/kg) 5040* [15300] ‘[51101 ‘ 4080 3760

Arsenic (mg/kg) 7.5 t16.7J ‘ . ‘-‘ -[6.6] -
3.8

Barium (mg/kg) 300 116 26.7 21.9J 20.1J

Beryllium (mg/kg) 0.32*
-. [0.46]] 0.20J 0.17J 0.18J

Cadmium (mg/kg) 1 0.13U 0.13U. 0.13U 0.13U

Calcium (mg/kg) 1690*
. [3300]’ - 1460 1310 1200

Chromium (mg/kg) 10 0.21R 0.21R 0.21R 0.21R

Cobalt (mg/kg) 30 0.26R 0.27R 5.3J 5.3J

Copper (mg/kg) 25 -‘[‘185J . ‘ ‘- [2101 ‘‘
[214J ‘.. -‘‘ .[35;3J

Iron (mg/kg) 10000* [195001 ,
- 7990 6680 6020

Lead (mg/kg) 3 7* 122 TJ 1153] [i9 t]P 2 9

Magnesium (mg/kg) 2100* &.f67001 ‘- ‘- [2110] 1650 1680

Manganese (mg/kg) 250* 97 89.4 97.8

Nickel (mg/kg) 15* L[ ‘7’-[468J ,i?1’ [399]*/ it9a3]
Potassium (mg/kg) 864* 550J 442] 447]

Selenium (mg/kg) 2 1.5 0.98

Sodium (mg/kg) 86.8” 4289]]. “- *f116]J 111U 108U

Thallium (mg/kg) ND* 0.34U 0.34U 0.35U 0.34U

Zinc (mg/kg) 23.3” [9621 [440] ‘ -““ [220]

Mercury (mg/kg) 0.1 0.O1R 0.O1U 0.O1U 0.O1U

U - Non-detect

J - Estimated

D - Dilution

R - Rejected

Shading & [] - Indicates exceedance of criteria.
*

- Criteria is based on the maximum site background

concentration from background location MW-i as

stated in the November 1998 Rl/FS.

Notes:

P’’4of6
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Tab
Leach Pit/Refuse Area Samples

Compounds Exceeding Soil Cleanup Criteria
Magna Metals - Cortlandt, New York

Site NYSDEC LP-09 LP-OA RA ST-01
Sample ID Recommended MM-LPO9-073003 MM-LPOA-073003 MM-RA-2.5-3.0-1 00703 MM-STO1-082603

Sample Date Soil Cleanup 7/30/2003 7/30/2003 10/7/2003 8/26/2003
Sample Depth (ft. bgs) Criteria 7.5 7.5 3 6

Constituent
-

m/p-Xylenes (ug/kg) 1200 3.4U 3.3U 3.5U [16001JD
Benzo(a)anthracene (ug/kg) 224 65J [680]J 41U 84UJ
Benzo(a)pyrene (ug/kg) 61 [68]J” [1’900]J 61 UJ 1 3OUJ
Benzo(b)fluoranthene (ug/kg) 1100 81J [2200]J 41UJ 84UJ
Chrysene (ug/kg) 400 64UJ [910]] 65U 13OUJ
Dibenz(a,h)anthracene (ug/kg) 14 60U] -‘ [350]J i’ 61UJ 13OUJ
Aluminum (mg/kg) 5040* [10700) . [5890] [15300]h:-,- [7100]J
Arsenic (mg/kg) 7.5 f1&8] ‘‘. [15.6] 6.5 .- -[33O]J
Barium (mg/kg) 300 106 49.6 -[431J%%-- 94.3]
Beryllium (mg/kg) 0.32* 0.28J 0.16J 0.26J 0.25J
Cadmium (mg/kg) 1 -44 [1.5I [1.4] f1.6]- . [4.2]]
Calcium (mg/kg) 1690* [3600] [1650] -‘ [1800JJ:. [8360]J
Chromium (mg/kg) 10 . [167] [142] -‘ ,. j354jJ
Cobalt (mglkg) 30 - [46,9] - 5.9J 8.5 12.8]
Copper (mg/kg) 25 . [388] .. [1660J. [293G]’ -{368]J
ron (mg/kg) 10000*

..,. [34000) [10400) t [13300]J’4
Lead (mg/kg) 37* / [754J ‘ -- [118] ,. %[54JY4- [208]J
Magnesium (mg/kg) 2100* [40400) ‘ [2580] 389GJJ [2960]]
Manganese (mg/kg) 250*

. [591] 198 ‘[562fr-’ . [2711]
Nickel (mg/kg) 15*

-. [454] . [158] [3ZtJ*! :-t64zo;J
Potassium (mg/kg) 864* [1060JJ 491J k[i%7013r 512J
Selenium (mg/kg) 2 [7.3J [9.6j 0.51U [2257k-
Sodium (mg/kg) 86.8* -[432JJ f269]J (280J3 t5010]J
Thallium (mg/kg) ND* 0.7U 0.69U 0.38U 1.5U]
Zinc (mg/kg) 23.3* it.[f440]] 17171] . -[8331 125QQ1D]
Mercury (mg/kg) 0.1 0.03J 0.O1UJ 0.06 [0.27)]
Notes:

U - Non-detect

] - Estimated

D - Dilution

R - Rejected

Shading & [] - Indicates exceedance of criteria.
*

- Criteria is based on the maximum site background
concentration from background location MW-i as
stated in the November 1998 Ri/FS.
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Tabli

Leach PitIRefuse Mrea Samples

Compounds Exceeding Soil Cleanup Criteria

Magna Metals - Cortlandt, New York

Site NYSDEC ST-02 ST-02

Sample ID Recommended MM-STO2-0826030-1 MM-STO2-0826031-1.25

Sample Date Soil Cleanup 8/26/2003 8/26/2003

Sample Depth (ft. bgs) Criteria 10 10.25

Constituent
m/p-Xylenes (ug/kg) 1200 7.6U] 3.3U

Benzo(a)anthracene (ug/kg) 224 89U] 1 60J

Benzo(a)pyrene (ug/kg) 61 13OUJ [110]

Benzo(b)fluoranthene (ug/kg) 1100 89UJ 130J

Chrysene (ug/kg) 400 J4OUJ 120J

Dibenz(a,h)anthracene (ug/kg) 14 13OUJ 59UJ

Aluminum (mg/kg) 5040* [6660]] [l200O]

Arsenic (mg/kg) 7.5 [7671J -.‘ * [82.7]

Barium (mg/kg) 300 108J 203

Beryllium (mg/kg) 0.32* 0.24J [034]]

Cadmium (mg/kg) 1 [10.7}J . 0.39]

Calcium (mg/kg) 1690* [9810]] Z . [9i60]

Chromium (mg/kg) 10 [1690JJ- [Z40]J:-

Cobalt (mg/kg) 30 [84.2JJ .
20.8

Copper (mg/kg) 25 [8180]] [5931

Iron (mg/kg) 10000* i 9500JJ, i8400

Lead (mg/kg) 37* [325]J 4i’4: [268]<

Magnesium (mg/kg) 2100* [97.70].

Manganese (mg/kg) 250* [579jJ .

Nickel (mg/kg) 15* f49400]DJ : [1830]i

Potassium (mg/kg) 864* 596] [2050]i.

Selenium (mg/kg) 2 (565J]’- tZ78JJ:-

Sodium (mg/kg) 86.8* [11900JJ [906J

Thallium (mg/kg) ND* [2]] 0.69U

Zinc (mg/kg) 23.3* [29800)DJ - t-1830]

Mercury (mg/kg) 0.1 [0.37JJ 0.01]

Notes;

U - Non-detect

] - Estimated

D - Dilution

R - Rejected

Shading & [1 - Indicates exceedance of criteria.

*
- Criteria is based on the maximum site background

concentration from background location MW-i as

stated in the November 1998 Rl/FS.
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Table 4-2

Groundwater Samples

Compounds Exceeding Groundwater Criteria

Magna Metals - Cortlandt, New York

4

6.9J
395

0.l0u
2.5J
3.6U

4.8J
350

0.13J
2.OJ
3.6U

‘I

Site NYSDEC MW-01 MW-02 MW-04 MW-04D MW-04D
Sample ID Groundwater MM-GWMWO1-100603 MM-GWMWO2-100803 MM-GWMWO4-100803 MM-GWMWO4D-100803 MM-GWMWO5D-100803

Sample Date Quality 10/6/2003 10/8/2003 10/8/2003 10/8/2003 Duplicate of
Standards MM-GWMWO4D-1 00803

Constituent
Tetrachloroethene 5 0.7OUJ 0.70U I
Trichloroethene 5 0.72U t9-41
cis-1 ,2-Dichloroethene 5 0.62U 0.62U
Arsenic 25 4.OU 4.OU
Barium 1000 156] 294
Beryllium 3 0.12J 0.1OU
Chromium 50 17.8 11.4
Copper 200 8.4J 8.8J
Iron 300 [1540] t3461
Magnesium 35000 14800 [48900]
Manganese 300 45.3 29.4

—

Nickel 100 18.2] 88.1 F - 13.J
Selenium 10 1.3U [30.8) 1 — [23;9J
Sodium 20000 12700] [264000]] [11100Oj]
Thallium 0.5 5.3U 5.3U [10.51 -

— [8.3]]
Cyanide 200 lOU lOU [555] 27J
Arsenic - Dissolved 25 4.OU NS [46.81 NS NS
Iron - Dissolved 300 55.OJ NS [14300] NS NS
Manganese - Dissolved 300 3.2J NS [5810] NS NS
Selenium - Dissolved 10 1.3U NS [71.1) NS NS
Sodium - Dissolved 20000 12900J NS [77800]] NS NS

Notes:
All results are in ug/I.
U - Non-detect
J - Estimated
D - Dilution
NS - Not Sampled
Shading & [1 - Indicates exceedance

of criteria.
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Table 4-2
Groundwater Samples

Compounds Exceeding Groundwater Criteria

Magna Metals - Cortlandt, New York

Site NYSDEC MW-05 MW-07 MW-08

Sample ID Groundwater MM-GWMWO5-1 00603 MM-GWMWO7-J 00703 MM-GWMWO8-1 00703

Sample Date Quality 10/6/2003 10/7/2003 10/7/2003

Standards

Constituent

Tetrachloroethene 5 0.70U] 0.70U] 0.70U]

Trichloroethene .5 0.72U 0.72U 0.72U

cis-1 ,2-Dichloroethene 5 0.62U 0.62U 0.62U

Arsenic 25 7.7J 4.OU 4.OU

Barium 1000 170J 266 68.9J

Beryllium 3 0.36J 0.JOU 0.1OJ

Chromium 50 44.8 1 .4U 20.6

Copper 200 15.8J 3,6U 52.8

Iron 300 - ,. [338001 ‘33.2] -: [3160]

Magnesium 35000 14600 .[74700] ‘t”-’. [66200]

Manganese 300 [5660] 63.4 174

Nickel 100 29.5J 8.2J 89.9

Selenium 10 1.6J 1.3U 3.5J

Sodium 20000 [62900)J . [57200]J [36800]]

Thallium 0.5 [14.4]: 5.3U 5.3U

Cyanide 200 lOU lOU lOU

Arsenic - Dissolved 25 NS NS NS

Iron - Dissolved 300 NS NS NS

Manganese - Dissolved 300 NS NS NS

Selenium - Dissolved 10 NS NS NS

Sodium - Dissolved 20000 NS NS NS

Notes:
All results are in ugh.
U - Non-detect
J - Estimated
D - Dilution
NS - Not Sampled
Shading & [1 - Indicates exceedance

of criteria.
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Table 4-3
Surface Soil Samples

Compounds Exceeding Soil Cleanup Criteria
Magna Metals - Cortlandt, New York

Site NYSDEC SS-06 SS-07 SS-08 SS-09 SS-10 SS-11Sample ID Recommended MM-SSO6-073003 MM-SSO7-072903 MM-SSO8-072903 MM-SSO9-073003 MM-SS1O-073003 MM-SS11-072903Sample Date Soil Cleanup 7/30/2003 7/29/2003 7/29/2003 7/30/2003 7/30/2003 7/29/2003Sample Depth (in. bgs) Criteria 0-2 0-2 0-2 0-2 0-2 0-2
Constituent
Arsenic 7.5 5.5 [62.7] 3.5 [54J]J: . 1.6Barium 300 69.4 82.4 75.3 t47] 260] 48.2Beryllium 0.59* 0.41J 0.3J 0.23J %;[0.85] 0.53J 0.21JCalcium 5060** 1220 3470 1890 -‘t5470j’ [72IfI]J 3310Chromium 7Q•5** 27.4 [952] 14.2 .Z[232]’ ;;[IQ], 10.8Cobalt 30 7.8 8 6.3] 13.2 j[40-3]J 6.6Copper 25 [S45) • [370) [62.7] [1980] [1 120]J [302]Iron 21100** -[3900J 14800 11100 12900 [348003J 11000Lead 91 7** [95:3] [96:1] 37.6 44.8 ‘: 122JJ 12.1Magnesium 7830** 2470 6220 2200 2980 [84iO]J 2440Manganese 408** 392 393 134 267 i699)L:. 251Nickel 87.5** 26.4 [483] 27.3 [335]

- ti 360),fr 1 1.6Potassium 496** 381] [5751] 402J [886J] [109Q]J 1655)]Selenium 2 1.3] [18J1 . 0.82J z[495]J 0.4USodium 96.4* 47.3U - -[969)] 52.2U [279)] [5177J 92.8]Zinc 50.7** [133]J, -- -[-3830]] [76.9)] -;, [869]] - —[1050jJ , [250]]Mercury 0.15** 0.12] 0.09] [0.52]] 0.15] [0.21]] 0.03J
Notes:

Alt results are in mg/kg.

U - Non-detect

J - Estimated

R - Rejected
Shading & [] - Indicates exceedance of criteria.
*

- Criteria is based on the maximum site background
concentration from background locations SS-4 and
SS-5 as stated in the November 1998 Rl/FS.

**
- Criteria is based on the maximum site background

concentration from background locations SS-13,
55-14, and 55-55 as stated in the July 2004 RI/FS.
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Table 4-3

Surface Soil Samples

Compounds Exceeding Soil Cleanup Criteria

Magna Metals - Cortlandt, New York

Sitel NYSDEC SS-12 SS-13 SS-14 SS-15

Sample ID Recommended MM-SS 12-072903 MM-SS 13-072903 MM-SS1 4-072903 MM-SS1 5-072903

Sample Date Soil Cleanup 7/29/2003 7/29/2003 7/29/2003 7/29/2003

Sample Depth (in. bgs)j Criteria 0-2 0-2 0-2 0-2

Constituent

Arsenic 7.5 1.7 2.6 4.3 3.7

Barium 300 71.6 76.1 139 80.9

Beryllium 0.59* 0.21J 0.59J 0.26J 0.29J

Calcium 5060** 1640 5060 2630 1690

Chromium 70.5** 10.6 19.5 15.4 70.5

Cobalt 30 5.9 5J 7.7 26.5

Copper 25 [136] 228 212 224

Iron 21100** 9830 17900- 13700 21100

Lead 91.7** 20.8 67.4 91.7 39.2

Magnesium 7830** 2280 1910 2730 7830

Manganese 408** 214 95.4 408 335

Nickel 87.5’ 11.1 17.8 17.3 87.5

Potassium 496** [65l1J.. 387J 496J 442J

Selenium 2 O.38U 0.5U 1.1J 0.63J

Sodium 964* • Il221J’. 60 3U 54 1U 53 4U

Zinc 50 7** r4i60]J 19 8] 50 7] 44 4]

Mercury 0.15** 0.O1R 0.14J 0.15J 0.13J

Notes:

All results are in mg/kg.

U - Non-detect

J - Estimated

R - Rejected

Shading & [1 - indicates exceedance of criteria.
*

- Criteria is based on the maximum site background

concentration from background locations 55-4 and

SS-5 as stated in the November 1998 RIIFS.

- Criteria is based on the maximum site background

concentration from background locations SS-13,

SS-14, and SS-55 as stated in the July 2004 RI/FS.

Page 2 of 2
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Table 4-4
Surface Water Samples

Compounds Exceeding Surface Water Criteria

Magna Metals - Cortlandt, New York

Site NYSDEC SW-13 SW-14 SW-15 SW-16 SW-17 SW-18
Sample ID Water Quality MM-SWI3-032904 MM-SW14-032904 MM-SW15-032904 MM-SW16-032904 MM-SW17-032904 MM-SW18-032904

Sample Date Standards Class C* 3/29/2004 3/29/2004 3/29/2004 3/29/2004 3/29/2004 3/29/2004

Constituent
Aluminum 100 [366] [690] 4 [328] 3.16] [282] t342]
Arsenic 150 4.8U 4.8U 4.8U 4.8U 4.8U 4.8U
Barium NC 53.5] 79] 105J 99.7J 82.2J 132J
Calcium NC 32700 35000 31000 29100 25000 31100
Chromium 132 1.2U 1.3J 1.2U 1.2U 2.2J 1.2U
Cobalt 5 2.4U 2.4U 2.4U 2.4U 2.4U 2.4U
Copper 16 0.74U [57.6]J 0.74U 0.74U 0.74UJ 0.74U
ron 300 [327]J . [1670]] 212J 205J 107] [583]J
Lead 8 1 .8U] 1 .8U] 1 .8UJ 1 .8UJ 1 .8UJ 1 .8U]
Magnesium NC 20200 21400 30100 28200 23500 55200
Manganese NC 73.8 234 118 112 35.2 134
Nickel 94 5.5U 24.8J 20.9J 19.9] 12.5] 16]
Potassium NC 2940] 3130] 2990] 2700] 2360] 5140]
Selenium 4.6 5.2U 5.2U 5.2U 5.2U 5.2U 5.2U
Sodium NC 43000] 38300] 67000] 62100] 61500] 38900]
Thallium 8 5.8U 5.8U 5.8U 5.8U 5.8U 5.8U
Vanadium 14 1.9U 1.9U 1.9U 1.9U 1.9U 1.9U
Zinc 150 8.1U 23.7] 11.5] 14.4] 13] 10.6]

Notes:
All results are in ug/l.
U - Non-detect
] - Estimated
Shading and []- Indicates exceedance of criteria.
*

- Criteria is based on a Class C stream class which is the most stringent for surface water.
Page 1 of 2
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Table 4-4
Surface Water Samples

Compounds Exceeding Surface Water Criteria

Magna Metals - Cortlandt, New York

Site NYSDEC SW-18 SW-19 SW-20 SW-21 SW-22

Sample ID Water Quality MM-SW18D-032904 MM-SW19-032904 MM-SW2O-032904 MM-SW2I-032904 MM-SW22-032904

Sample Date Standards Class C* Duplicate of 3/29/2004 3/29/2004 3/29/2004 3/29/2004

MM-SWi 8-032904

Constituent

Aluminum 100 [383]J [728]J [358]J [725]] [381]J

Arsenic 150 4.8U 4.8U 4.8U 4.8U 6.9J

Barium NC 141J 119J 74.6J 185J 33.4J

Calcium NC 32100 32900 30500 32400 106.00

Chromium 132 1.2U 2.6J 1.2U 3.4J 26.7

Cobalt 5 2.4U 2.4U 2.4U 2.8J [5.1]J

Copper 16 0.74UJ [22.6]] - 0.74UJ 5.5J [772]J

Iron 300 . {903]J . .[2180]J [363]J [47901] [2020JJ

Lead 8 1.8UJ 1.8UJ 1.8U] 3.5J 1 8UJ

Magnesium NC 56500 27000 25800 49700 5680

Manganese NC 0.2R 0.2R 0.2R 0.2R 0.2R

Nickel 94 19.4J 22.4J 7] 29.9J [161]

Potassium NC 5400J 3910J . 3140J 5000J 828J

Selenium 4.6 5.2U 5.2U 5.2U 5.2U - . [&i]J

Sodium NC 40500] 48400J 48500J 36100] 12100]

Thallium 8 5.8U 5.8U 5.8U 6.9J 5.8U

Vanadium 14 1.9U 2J 1.9U 2] i.9U

Zinc 150 16 8] 57 3J 9 3J 27 4] [343]J

Notes:
All results are in ug/l.

U - Non-detect
J - Estimated

Shading and [1 - Indicates exceedance of criteria.
*

- Criteria is based on a Class C stream class which is the most stringent for surface water.
Page 2 of 2
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Table 4-5A
Sediment Samples

PAH Compounds Exceeding Sediment Criteria

Magna Metals - Cortlandt, New York

Site Sample NYSDEC Sample SD-13 Sample SD-14 Sample SD-15
Sample ID Result Sediment Specific MM-SD13-033004 Specific MM-SD14-033004 Specific MM-SD15-033004

Sample Date Units Criteria Criteria 3/30/2004 Criteria 3/30/2004 Criteria 3/30/2004
Sample Depth TOC=40,000 mg/kg 0-6 in. bgs TOC60000 mg/kg 0-6 in. bgs T0C40000 mg/kg 0-6 in. bgs

Constituent

Anthracene (ug/kg) 986 * 39440 29UJ 59160 46UJ 39440 31UJ

Benzo(a)anthracene (ug/kg) 1 3 * 52 18UJ 78 29UJ 52 [4701]
Benzo(a)pyrene tug/kg) 1 3 * 52 21UJ 78 34UJ 52 [660]]

Senzo(b)fluoranthene tug/kg) 1 3 * 52 65UJ 78 IO0UJ 52 [1200JI
Benzo(ghi)perylene (ug/kg) NC * NC 53UJ NC 85UJ NC 220J

Benzo(k)fluoranthene (ug/kg) 1 3 * 52 42UJ 78 66UJ 52 [600JJ

Chrysene (ug/kg) 1 3 * 52 39UJ 78 62UJ 52 [650]]
Fluoranthene (ug/kg) 1020 * 40800 17UJ 61200 27UJ 40800 1400J

Fluorene (ug/kg) 73 * 2920 35UJ 4380 55UJ 2920 37UJ

ndenofl,2,3-cd)pyrene (ug/kg) 1.3 * 52 29UJ 78 47UJ 52 32UJ

Phenanthrene (ug/kg) 120 * 4800 27UJ 7200 44UJ 4800 590J
Pyrene (ug/kg) 8775 * 351000 22UJ 526500 35UJ 351000 1300J

Notes:
U - Non-detect
J - Estimated
R - Rejected
SIading and [1 - Indicates exceedance of criteria.
*

- Sediment criteria in units of ug/g Organic Carbon. Sample specific criteria were calculated using the ICC results. Page 1 of 5 BCLP02822



Table 4-5A

Sediment Samples

PAH Compounds Exceeding Sediment Criteria

Magna Metals - Cortlandt, New York

Site Sample NYSDEC Sample SD-16 Sample SD-17 Sample SD-18

Sample ID Result Sediment Specific MM-SD16-033004 Specific MM-SD17-033104 Specific MM-SD18-033104

Sample Date Units Criteria Criteria 3/30/2004 Criteria 3/31/2004 Criteria 3/31/2004

Sample Depth TOC=18,000 mg/kg 0-6 in. bgs TOC=6100 mg/kg 0-6 in. bgs TOC76,000 mg/kg 0-6 in. bgs

Constituent

Anthracene (ug/kg) 986 * 17748 J7UJ 6014.6 200] 74936 37UJ

Benzo(a)anthracene (ug/kg) 1.3 * 23.4 .. [140]] 7.93 t[470J .‘ 98.8 [160]J

Benzo(a)pyrene (ug/kg) 1.3 * 23.4 L[190]J- 7.93 :2[430]J -. 98.8 [220JJ

Benzo(b)fluoranthene (ug/kg) 1.3 * 23.4 c’[260]J 7.93 670]J 98.8 [2601]

Benzo(ghi)perylene (ug/kg) NC * NC 32UJ NC 150J NC 68UJ

Benzo(k)fluoranthene (ug/kg) 1.3 * 23.4 [190]J . 7.93 c[380JJ 98.8 {2201J

Chrysene (ug/kg) 1.3 * 23.4 [f90]] 7.93 [490f 98.8 . - [l80J

Fluoranthene (ug/kg) 1020 * 18360 410J 6222 1300 77520 410J

Fluorene (ug/kg) 73 * 1314 21U] 445.3 \ 70J 5548 44UJ

ndeno(1,2,3-cd)pyrene fug/kg) 1.3 * 23.4 18UJ 7.93 4f48]J 98.8 38UJ

Phenanthrene (u9/kg) 120 * 2160 190J 732 [900J . 9120 170]

Pyrene (ug/kg) 8775 * 157950 380] 53527.5 1000 666900 380J

Notes:
U - Non-detect
] - Estimated
R - Rejected
Shading [J - Indicates exceedance of criteria.
*

- Sedir ritena in units of ugfg Organic Carbon. Sample specific criteria were c ted using the TOC results. P of5

BCLP02823



Table 4-5A
Sediment Samples

PAH Compounds Exceeding Sediment Criteria
Magna Metals - Cortlandt, New York

Site Sample NYSDEC Sample SD-18 Sample SD-19A Sample SD-20
Sample ID Result Sediment Specific MM-SD18D-033104 Specific MM-SD19A-033104 Specific MM-SD2O-033104

Sample Date Units Criteria Criteria Duplicate of Criteria 3/31/2004 Criteria 3/31/2004
Sample Depth TOC=60,000 mg/kg MM-SD18-033104 TOC=89000 mg/kg 0-6 in. bgs TOC=100,000 mg/kg 0-6 in. bgs

Constituent

Anthracene (ug/kg) 986 * 59160 41U] 87754 52UJ 98600 87UJ
Benzo(a)anthracene (ugfkg) 1.3 * 78 26UJ 115.7 33UJ 130 55U]
Benzo(a)pyrene (up/kg) 1.3 * 78 3OUJ 115.7 38UJ 130 63UJ
Benzo(b)fluoranthene (uglkg) 1.3 * 78 92UJ 115.7 12OUJ 130 19OUJ
Benzo(ghi)perylene tug/kg) NC * NC 75UJ NC 95UJ NC I6OUJ
Benzo(k)fluoranthene (ug/kg) 1.3 * 78 59UJ 115.7 74UJ 130 12OUJ
Chrysene (up/kg) 1.3 * 78 55U] 115.7 69UJ 130 12OUJ
Fluoranthene (ug/kg) 1020 * 61200 180J 90780 250J 102000 51UJ
Fluorene tug/kg) 73 * 4380 49U] 6497 62UJ 7300 100UJ
ndeno(12,3-cd)pyrene (up/kg) 1.3 * 78 42UJ 115.7 53UJ 130 88U]
Phenanthrene (up/kg) 120 * 7200 39UJ 10680 49UJ 12000 82UJ
Pyrene (ug/kg) 8775 * 526500 31UJ 780975 220J 877500 65UJ

Notes:
U - Non-detect
J - Estimated
R - Rejected
Shading and []- Indicates exceedance of criteria.
* - Sediment criteria in units of ug/g Organic Carbon. Sample specific criteria were calculated using the TOC results. Page 3 of 5 BCLP02824



Table 4-5A

Sediment Samples

PAH Compounds Exceeding Sediment Criteria

Magna Metals - Cortlandt, New York

Site Sample NYSDEC Sample SD-21 Sample SD-22 Sample SD-23

Sample ID Result Sediment Specific MM-SD21-040304 Specific MM-SD22-040304 Specific MM-SD23-040304

Sample Date Units Criteria Criteria 4/3/2004 Criteria 4/3/2004 Criteria 4/3/2004

Sample Depth TOC=49,000 mg/kg 0-6 in. bgs TOC=12,000 mg/kg 0-6 in. bgs TOC10,000 mg/kg 0-6 in. bgs

Constituent

Anthracene (ug/kg) 986 * 48314 86U] 11832 87UJ 9860 66UJ

Benzo(a)anthracene (ug/kg) 1.3 * 63.7 55UJ 15.6 55UJ 13 [360Jd:

Benzo(a)pyrene (ug/kg) 1 3 * 63 7 62UJ 15 6 63UJ 13 f410]J -

Benzo(b)fluoranthene (ug/kg) 1 3 * 637 190UJ 156 I9OUJ 13 [680]J

Benzo(ghi)perylene fug/kg) NC * NC 160UJ NC 160UJ NC 12OUJ

Benzo(k)fluoranthene (ug/kg) 1.3 * 63.7 12OUJ 15.6 120UJ 13 94UJ

Chrysene (ug/kg) 1.3 * 63.7 1 1OUJ 15.6 120UJ 13

Fluoranthene (uglkg) 1020 * 49980 50U] 12240 51UJ 10200 1000J

Fluorene (ug/kg) 73 * 3577 100UJ 876 100UJ 730 78UJ

ndeno(1,2,3-cd)pyrene (ug/kg) 1.3 * 63.7 87UJ 15.6 88UJ 13 66UJ

Phenanthrene (ug/kg) 120 * 5880 81UJ 1440 81UJ 1200 450J

Pyrene (ug/kg) 8775 * 429975 64UJ 105300 65UJ 87750 790J

Notes:
U - Non-detect
J - Estimated
R - Rejected
Shding ‘1 [J - Indicates exceedance of criteria.
*

- Sedir ;ritena in units of ug/g Organic Carbon. Sample specific criteria were c ted using the TOC results. P’ o’5

BCLP02825
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Table 4-5A
Sediment Samples

PAH Compounds Exceeding Sediment Criteria
Magna Metals - Cortlandt, New York

Site Sample NYSDEC Sample SD-24 Sample SD-25 Sample SD-26Sample ID Result Sediment Specific MM-SD24-040304 Specific MM-SD25-040304 Specific MM-SD26-040304Sample Date Units Criteria Criteria 4/3/2004 Criteria 4/3/2004 Criteria 4/3/2004Sample Depth TOC=140,000 mg/kg 0-6 in. bgs TOC=100000 mg/kg 0-6 in. bgs TOCIOO,000 mg/kg 0-6 in. bgs
Constituent

Anthracene tug/kg) 986 * 138040 R 98600 13UJ 98600 I4UJBenzo(a)anthracene (ug/kg) 1.3 * 182 R 130 8.3UJ 130 100]
Benzo(a)pyrene (ug/kg) 1.3 * 182 R 130 9.5UJ 130 120JBenzo(b)fluoranthene (ug/kg) 1.3 * 182 R 130 76J 130
Benzo(ghi)perylene (ug/kg) NC * NC R NC 24UJ NC 26UJ
Benzo(k)fluoranthene tug/kg) 1.3 * 182 R 130 19UJ 130 85JChrysene (ug/kg) 1.3 * 182 R 130 71J 130 [lSOj]Fluoranthene (ug/kg) 1020 * 142800 R 102000 160J 102000 280JFluorene tug/kg) 73 * 10220 R 7300 \ 16UJ 7300 17UJndeno(1,2,3-cd)pyrene (ug/kg) 1.3 * 182 R 130 13UJ 130 14UJPhenanthrene (ug/kg) 120 * 16800 R 12000 80J 12000 130JPyrene tug/kg) 8775 * 1228500 R 877500 120J 877500 220J

Notes:
U - Non-detect
J - Estimated
R - Rejected
Shading and []- Indicates exceedance of criteria.
*

- Sediment criteria in units of ug/g Organic Carbon. Sample specific critetia were calculated using the TOC results. Page 5 015 BCLP02826



Table 4-55
Sediment Samples

Inorganic Compounds Exceeding Sediment Criteria

Magna Metals - Cortlandt, New York

Site Sample New York f SD-13 SD-14 SD-15 SD-16 SD-17 SD-18

Sample ID Result State DEC I MM-SD13-033004 MM-SD14-033004 MM-SD15.033004 MM-SD16-033004 MM-SD17-033104 MM-SD18-033104

Sample Date Units Sediment Criteria 3/30/2004 3/30/2004 3/30/2004 3/30/2004 3/31/2004 3/31/2004

Sample Depth 0-6 in. bgs 0-6 in. bgs 0-6 in. bgs 0-6 in. bgs 0-6 in. bgs 0-6 in. bgs

Constituent

Aluminum (mg/kg) NC 9920J 13800] 10100] 9080J 4080 12700J

Arsenic (mg/kg) 33 2.3J 8.3J 8.3J 3.7] 1.5 12J

Barium (mg/kg) NC 229J 334] . 266J 154] 47.5 409J

Beryllium (mg/kg) NC 0.86J 1.2] 0.82] 0.55] 0.28J 0.98J

Calcium (mg/kg) NC 4940J 13400J 7130J 7190J 16200 13300J

Chromium (mg/kg) 110 31 1] 49 1] [1581] 434] 164] - [16€]]

Cobalt (mg/kg) NC 14.4] 22.5] 16.5J 12.8] 5.4] 36.1J

Copper (mg/kg) 110 24.4] ..
.:.[57p

..[i040]] 107J

iron (mg/kg) 40000 11500] 13600] 10900] 12400J 6590 14400]

Lead (mg/kg) 110 23.6] 39.5] 322] 22.9] 6.7 88.7]

Magnesium (mg/kg) NC. 4400J 6310] 528t] 6880] 11900 9190]

Manganese (mg/kg) 1100 391] 598] 958] 313J 337 241]

Nickel (mg/kg) 50 [63 51] [300]] [332]] [143]] t 35 6 [460}J

Potassium (mg/kg) NC 444] 726] 585] 833] 560] 584J

Selenium (mg/kg) NC 2.1] 12] 18.2] 2] 0.42U 9.9J

Silver (mg/kg) 2.2 0.39U] 0.6U] 0.42U] 0.24U] 0.14U 0.49UJ

Sodium (mg/kg) NC 281] 770] 766] 348] 127] 276]

Thallium (mg/kg) NC 1.2U] 1.9UJ 1.3UJ 0.74U] 0.44UJ 1.5UJ

Vanadium (mg/kg) NC 22.3] 31.2] 20.6J 22.2] 9.3 43.4]

Zinc (mg/kg) 270 106] 145] [528]] 139] 37 3 [290]J

Mercury (mg/kg) 1.3 0.09J 0.12] 0.15] 0.06] 0.01] 0.17J

TOC (mg/kg) NC 40000] 60000] 40000J 18000] 6100 76000]

AVS/SEM (ratio) <1.OU] >1.0] >1.OJ >1.0] >1.0 <1.OUJ

Notes:
U - Non-detect
] - Estimated
R Rejec
Shading ] - Indicates exceedance of criteria. .

U 1 (Lt 3

BCLP02827



—i

Table 4-5B
Sediment Samples

Inorganic Compounds Exceeding Sediment Criteria
Magna Metals - Cortlandt, New York

Site Sample New York SD-18 SD-19A SD-20 SD-21 SD-22 SD-23
Sample ID Result State DEC MM-SD18D-033104 MM-SD9A-033104 MM-SD2O-033104 MM-SD21-040304 MM-SD22-040304 MM-SD23-040304

Sample Date Units Sediment Criteria Duplicate of 3/31/2004 3/31/2004 4/3/2004 4/3/2004 4/3/2004
Sample Depth MM-SD1 8-0331 04 0-6 in. bgs 0-6 in. bgs 0-6 in, bgs 0-6 in. bgs 0-6 in. bgs

Constituent

Aluminum (mg/kg) NC 12900J 11500J 11500J 15800] 18000J 12000J
Arsenic (mg/kg) 33 7.7J 12.2] 4.1J 2.7UJ 2.7UJ 2UJ
Barium (mg/kg) NC 506J 418J 283] 374J 391] 278J
Beryllium (mg/kg) NC 1.1] 1.3] 1.6] 0.99J 1.1J 0.74J
Calcium (mg/kg) NC 14600J 16400J 10700J 13600J 10600J 11600J
Chromium (mg/kg) 110 .. [459]J [133JJ 627] 60 5J 783] 737]
Cobalt (mg/kg) NC 35.7] 58.8J 21.3J 34.7] 39.8J 32.4J
Copper (mg/kg) 110 [2301] [281]] [241]J [403]] [415]J [194)3
ron (mg/kg) 40000 19600] 17400] 18200] 30100J 35300] 26600J

Lead (mg/kg) 110 764] 91 5] 389] [112]] 539] 48 7J
Magnesium (mg/kg) NC 10300J 11000J 7400J 8620J 10600J 12400J
Manganese (mg/kg) 1100 456J 302J 482] 735J 693J 525]
Nickel (mg/kg) 50 [364]] [365]] [200]J [180]J [1701J [155)3
Potassium (mg/kg) NC 618] 440J 747] 1460] 1970J 1440]
Selenium (mg/kg) NC 8.8] 10.1] 10.8J 12.4] 7.7J 6.7J
Silver (mg/kg) 2.2 0.55UJ 0.69U] 1.U] 1.2UJ 1.2UJ 0.91U]
Sodium (mg/kg) NC 638] 620] 401] 427UJ 471] 490J
Thallium (mg/kg) NC 3.4J 2.2U] 3.6UJ 3.8U] 3.7UJ 2.8UJ
Vanadium (mg/kg) NC 42.2] 61] 28.5] 38] 44.7] 31J
Zinc (mg/kg) 270 259J 176J 258] 191J 195J 270]
Mercury (mg/kg) 1.3 0.16J 0.14J 0.15] 0.22] 0.25J 0.14]
TOC (mg/kg) NC 60000] 89000] 100000J 49000J 12000J 10000]
AVS/SEM (ratio) >1.0] >1.0] <1.OUJ >1.0] <lOU] <1.OUJ

Notes:
U - Non-detect
J - Estimated
R-Rejected
Shading and []- Indicates exceedance of criteria. Page 2 of 3 BCLP02828



Table 4-58

Sediment Samples

Inorganic Compounds Exceeding Sediment Criteria

Magna Metals - Cortlandt, New York

• Site Sample New York SD-24 SD-25 SD-26

Sample ID Result State DEC MM-SD24-040304 MM-SD25-040304 MM-SD26-040304

Sample Date Units Sediment Criteria 4/3/2004 4/3/2004 4/3/2004
Sample Depth 0-6 in. bgS 0-6 in. bgs 0-6 in. bgs

Constituent

Aluminum (mg/kg) NC 14400] 3310 6310

Arsenic (mg/kg) 33 2.7U] 0.4U 1.4J

Barium (mg/kg) NC 331J 65.3J 209J

Beryllium (mg/kg) NC 1J 0.17J 0.28J

Calcium (mg/kg) NC 10400J 2170 2580

Chromium (mg/kg) 110 76.3J 81.2 75.4

Cobalt (mg/kg) NC 39.7J 26.7 21.5

Copper (mg/kg) 110 [216]] [137JJ’ t130]J
ron (mg/kg) 40000 34700] 17500 16300

Lead (mg/kg) 110 42.2J 10.1J 18.5J

Magnesium (mg/kg) NC 10800] 18600 12400

Manganese (mg/kg) 1100 338J 301 549

Nickel (mg/kg) 50 11611J ‘ [149].. . [121]

Potassium (mg/kg) NC 1500J 324J 471]

Selenium (mg/kg) NC 4.7J 0.53U 0.56U

Silver (mg/kg) 2.2 1.2UJ 0.19J 0.19UJ

Sodium (mg/kg) NC 423UJ 119J 67.1U

Thallium (mg/kg) NC 3.8U] 0.55U] 0.6UJ

Vanadium (mg/kg) NC 42] 14.5] 21.8J

Zinc (mg/kg) 270 170J 82.8 68.8

Mercury (mg/kg) 1.3 0.2] 0.02 0.04

TOC (mg/kg) NC 140000J 100000 100000

AVS/SEM (ratio) <J.OU] >1.0 >1.0

Notes:
U - Non-detect
J - Estimated
R Reject
Shading J - Indicates exceedance of criteria. d
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